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Dear Jim:

Enclosed you will find material entitled Activity 3A.1
Landfill Operation for your study.
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'~
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GARY MARZORATI
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LINER

The Winnebago Reclamation Landfill (Pagel's Landfill) was
constructed in 1972 on the site of a former sand and gravel
quarry. The design of the facility was patterned after similar
asphalt or coal-tar lined landfills in operation in
Pennsylvania. ©No wastes were disposed of at the facility prior
to the date on which the landfill commenced operation under the
Illinois EPA operating permit.

In the first stage of the construction of the landfill the
sides and floor of the quarry were graded and compacted. Next,
two inches of "hot-mix" asphaltic concrete was laid over the
sides and floor of the site and compacted. The asphalt laid on
the sides of the landfill was compacted using vibratory rollers
which were pulled up the side using a crane. The finished
walls are approximately thirty-five feet high and slope at a
ratio of 3:1.

After the asphalt base was laid and compacted over the
floor and sides, the surface of the asphalt was sealed with one
layer of emulsified asphalt and two layers of cationic coal tar
sealer. The tar seal prevents damage to the liner from naptha
or other similar solvents.

Finally, the sealed asphalt liner was covered with eight
inches of sand. A network of 6-inch perforated asbestos pipe
was laid in this sand as a leachate collection sysfem. The
pipe itself rests in one-inch diameter washed aggregate to

enhance the efficiency of the 1leachate collection system.



LINER-pg. 2

Because the sand and gravel in which the leachate collection
system is laid is more permeable than the compacted refuse, the
sand covering over the sealed asphalt 1liner prevents the
accumulation of leachate against the liner.

The entire landfill site is enclosed with cyclone fencing.
Access to the site is permitted only through a secure gate

which is monitored during all hours of operation.



PLACING WASTE

All wastes enter the site through a gate-controlled entry,
which includes a certified truck scale facility. Within the
facility, wastes are transported by truck on an internal
roadway system to the working face of the landfill. When a new
cell is started, wastes are dumped off the sides of these roads
and pushed downward. Through this process, the first lift in
each cell is a minimum of 10 feet thick so that eguipment does
not come into direct contact with the sand layer or the liner.
The wastes are pushed straight out from the top of each cell to
prevent any large items in the wastes from coming in contact.

with the liner.




COMPACTION OF WASTE

The landfill has used a variety of compaction equipment,
mostly track-type machines because of their versatility,
traction, and availability.

In the first few years of landfill operation, a D9 crawler
(100,000 1b. GVW) and two Case 1150 crawlers (31,400 lb. GVW)
were used. Those machines were replaced in the mid to late
1970's by a John Deere 750 crawler (31,375 1b. GVW) and a
Caterpillar 816 wheel-type compactor (45,877 1lb. GVW).

From the late 1970's to 1986, the John Deere 750,
Caterpillar 816, and a Caterpillar D8 (72,000 1lb. GVW) were-
used. At present, the landfill utilizes a John Deere 646
(34,490 1b. GVW) wheel-type compactor and a Liebherr 641
(48,400 1lb. GVW) track-type loader.

The operating weights and specifications for the equipment

used can be found in Tab #2.



COVER

Covering methods have wvaried according to the quarry
operations conducted at the «quarry located near the landfill.
Initially, soil and bank run sand taken from the early
operation of the nearby "Rockview Stone" quarry were used as
£fill. A mixture of sand and gfavel and dirt has always made up
the majority of the cover used.

For a number of years limestone was also being quarried at
the site and depending on how close it was to the active cell,
or depending on the weather conditions, shot rock was used for
cover or to build up haul rocads. Presently the landfill is
hauling in its cover by truck from two quarries adjacent to the
landfill site. The material from these two sites is mostly a
sand-clay with some gravel in it.

The cover has been placed mostly with a rubber-tired
endloader, but depending on stripping or excavating on site,
some cover is placed with Terex TS 24 gcrapers or a D8 crawler
tractor pulling a 14 cubic yard scraper.

Whenever a particular area is filled to the planned
elevation it is then covered with a final cover of 2 feet of
clay excavated from a borrow area off site.

The clay is placed and shaped to assure good drainage and
six inches of topsoil is added to promote good vegetative
growth. The soil is tested and PH 1is corrected with
Agricultural lime and is fertilized, seeded with a Hydroseeder

and mulched with straw to prevent erosion.



LEACHATE COLLECTION

The bottom of the landfill liner is graded to drain to various
manholes placed throughout the landfill. A leachate collection
system consisting of a network of 6" perforated asbestos pipe
connected to the manholes is embedded in sand for protection to
itself and the liner. The pipe itself is surrounded by 1"
washed aggregate to allow flow of leachate into the
perforations.

Leachate 1s also now collected from the landfill gas
extraction wells located throughout the 1landfill. Slimline
pumps that fit in the 6" to 8" diameter wells are lowered to.
the bottom of the wells. There are eight pumps that are moved
to different locations as they become dry.

All pumps, from the wells and manholes are pumped to a
holding pond where the leachate is aerated until it is loaded
on a tanker-truck and hauled to the Sanitary District of
Rockford.

A cross section of the liner, underdrain pipe, sand blanket
and tires can be seen in Tab #3.

For pumping capacities see Tab #4.



LEACHATE PUMPING LOGS

From the beginning of construction of the 1landfill the
leachate has always been collected at the manholes and pumped
with Flyght 3" submersible pumps onto a tank truck. With the
addition of the gas extraction system, the gas well enabled the
landfill to remove water from areas all over the landfill by
lowering slimline 1-1/2" submersible pumps into the wells and
pumping it to the leachate pond. Logs are maintained detailing
which wells are pumped and for what length of time.

The specifications on the pumps used and a sample of the

well logs are available in Tab #4.



Winnebago
Reclamation P.0. Box 2071

Loves Park, lllinois 61130
Office: 815/877-9561

Ser vice, Inc. Landill: 815/874-7375

LANDFILL GAS EXTRACTION

Landfill gas migration studies were performed by Warzyn
in 1980 and 1981, as a result a gas extraction system was
built on the east end of the site.

Those reports can be found in Tab #5 and #6.

In 1984 an extensive gas extraction system made up of
over 70 vertical wells was installed as well as a gas proces-
sing plant with the intention of supplying clean, dry, gas
to a grain to alcohol plant and later to a sewage sludge
dehydrator.

Today the primary extraction system can be run seperately
to a torch where the gas is burned, and themain system is
supplying over 23,000,000 BTU of gas per day to the sludge
dehydrator.

Typical drawings of the wells, water traps, and the
topographical drawing of the landfill with the wells and our

numbering systems labeled on them can be seen in Tab #7.
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Lanchester Corpar;xtion's landfill fhﬁﬁw demonstrates the application of the hot-mix asphalt liner. At Iéft (light area) is the -
prepared subgrade ready for paving. At right is the hot-mix liner wi

th the 14 inches of clean earth atop (near background) and
the landfill materials being placed atop it (right rear). S -

Hot-Mix Keeps Landfills

Sanitary

anitary landfills are sites for

the disposal of waste liquid and

J solid materials, there to slowly
decompose safely and out of

sight. One big problem with sanitary
landfills is keeping them sanitary.
Precautions must be taken to avoid
any contamination from waste
materials getting into the surrounding
environment, particularly creeks,

PAVING FORUM/6

rivers and ground waters.

The State of Pennsylvania is taking
large strides in the development and
construction of proper sanitary landfill
sites, and one of their quality in-
novations has been the use of hot-mix
asphalt as a landfill liner. Hot-mix is
proving to be an ideal barrier material,
to keep liquids in or liquids out; in the
case of sanitary landfills, it does both.

Hot-mix makes the perfect liner for
the landfills because it is easy to put
down, follows the contours of the
land, is not subject to breakthrough
From compacted objects (as many films
and fabrics are) and makes a liquid-
+icht seal. This latter point is especially
important in the containing of
leachate, a liquid residue which ac-
cumulates from the landfill operations

FALL/1977
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and is, in many cases. collected and
tr ited before release into waterways
o. 1sed as a wetting-down agem for
ne-. .andfill. .

\nother important Pennsylvama

'd elopment has been the usage of a

standard highway wearing course, ID-
2 fsee table for composition), for the
}: Ifill liner paving. Although this
muxture is not a “hvdraulic” mix and
does not meet permeability
re uirements, this is overcome by
t1 iting it with a seal of AC-20 applied
at a quantity of 0.6 gallon per square
y d in two applications of 0.3 gallon
p square yard each.

- By formulating this mixture around
the Pennsylvania Department of
T insportation ID-2 specifications,
tiic Pennsylvania Department of En-
vironmental Resources (which has
ji isdiction over sanitary landfills) is
a ured of receiving quality material
and workmanship and also led to an

e "nomic advantage.since contractors -
a dealing with a familiar mix. -

wde L.
wn

Yeader in the concept of quality
1 il operations is Lewis R. Frame,

"‘owner of the Lanchester Corporation’s
: **» near Honey Brook, Pa., (about 40

t les northeast of Philadelphia). The

‘‘commercial Lanchester operation

covers some 525 acres in all and has
't = -in operation approximately. 18
©.inths. At expected rate of use (about
2,500 tons of refuse accepted per day),

i useful hfe will be approxu‘mtely 25

Yors,

“From the start, I thought the key
" 'ment in a landfill operation was to
« the job right,” Lew Frame said.

“Since | intend to be in business for a -

Jong time, want my facility to be an

. set, not a detriment to the communi--
.sy. and also have to meet especially ‘
stringent environmental .con- . @&

lerations, it was imperative that no
rners be cut in our operation. Since

“this. facility - will also be handling

t rzardous materials, it was also essen~
il that quality and care be used
» “Nghout.” How well he's succeeded
. .5 goals can be seen by the fact that
+ has received numerous writeups in
...agazines and newspapers commen-
ting on the quality of his operation,
‘us received visitations from en-

Pa. — Wearing — ID-2
Passing Required
Sieve Composition
12" 100
3/8" 80-100
) " 45-80
8 30-60
16 . 20-45
30 10-35
50 5-25
100 4-14 :
] S 200 3-10
S . . .. Bitumen, % By Weight L
o) L) Stone o S 4.5-8.0 i
' Slag. - T 70105 .

(Abow) Paved landflll sife near Bloomsburg, Pc., rudy for landﬁll operations to
begin. (Below) Sealing the hot-mix liner unth a spray application of AC—ZO to pn— ’
mt hquui leakag!. S : -

~avIIAIAN AN R



Typical Cross-Section
Using Asphait Concrete

—+& Cleon Eorth

48 Select Materiel

0.6 Min. Gol/Sq.Yd.-AC 20, PC-1
Y LLLLLLLLZZ pg, 10-2 Mot Aspholt

V7 Send
b Swb-Oronn System
- /
G

““ 0.30.3 Gol.:Sq.vd.-mC- 30

(Above left) Cross-sechon of typical landfill liner using hot-mix asphalt. (Above right) Overview of Lanchester Corporation’s
facility. The site covers approximately 525 acres and is expected to have a useful lifetime for landfilling of 25 ycm after

which it will be developed as a golf course and recreational facility.

vironmental groups, delegations from children).
other communities and groups from To date, four landfill sites in Penn-
the surrounding area (includifg school  sylvania- have used hot-mix asphalt

Discussing the Lanchester landfill operation are (from left): Carl W. Lubold, Jr.,
District Engineer, The Asphalt Institute; Lewis R.. Frame, Owner of the
Lanchester Corporation facility; and Edward ]. Siodlowski, Executive Secretary,
Pennsylvania Asphalt Pavement Association. ’

PAVING FORUM/8

liners and the Lanchester operation il-
lustrated the high-type desxgn con-
siderations being employed. -
top the prepared subgndc
(see sketch) and 12 inches
of sand, two inches of
Pennsylvania type ID-2
hot-mix is placed. This is then sprayed
with the AC-20 seal and 14 inches of
clean earth and select material are
placed atop the hot-mix liner for the
leachate collection system.- Any
leachate runoff is piped to a collection

point (generally a leachate lagoon) *

where it is treated and ncnr-

culated/discharged.

Several of the landfill operations in
Pennsylvania have also paved their
treatment ponds with hot-mix both as
a moisture barrier and for the ease in
cleaning. Pond liner thicknesses have
normally been from three to four in-
ches compacted thickness with a 0.25

‘gallon per square yard liquid asphalt

seal.

“It is absolutely essential t.lut our
landfills improve our environment,
not add problems to it,” John Rosso,
Chief Engineer, Solid Wastes Manage-
ment, Pennsylvania Department of
Environmental Resources, said, “and
we feel that the Honey Brook opera—
tion is an outstanding example of
taking a quality approach to all facets
of the operation and one that others
are encouraged to follow.”

On Lewns Frame’s business card it
says ‘‘Pennsylvania’s Most
Sophisticated Landfill.” It couid also
add “Best.”

FALL/1977
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AN OVERALL VIEW of the sanitary landfill shows the various

L ™~

- pit. In the background slope paving is in prograss om anether
stages of develop On the ground level residue iz being segment on the huge pil. .
sliminated from 2 Rockford collector inte the already prepared S

oA NNy D " 1 e v' S AT, )
THE ASPHALT LINING of the sanitary landfill is extended as

needed. It consists of two inches of coal-mix which is sealed

with an application for emulsified asphait and one of tar
emulsion, :

side adge of the paved area is
) . : used to contain leachate until the paved area is extended
‘s throughout the full length of the pit. ’ ) %
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. the Builder/may, 1973 T

3 How to dispose of waste without desecrating the stalled an asphalt dike along the inside edge of the
oo ey laod and dirtying the environment is a dilernma faced pavement to prevent leachate from running off and
TSGRl by almost every city and town in the nation today. contaminating soil in unpaved areas. A tar emulsion

Rockford, Llinois, through the ingenuity of Rockford sealer protects the lining against naphtha or other
Black Top Construction Co., is facing up to the prob- solvents which might inadvertently be .dumped .in
3 lem by converting otherwise unusable land into a the £ll. Six inches of sand cover the bottom and side
=1 sanitary landfll that eventually will serve as a recre- | slopes. -~ _ et
ation urea or some other useful purpose. s To pave the extension of the bottom and side.
2% - The site selected was an abandoned gravel pit an slopes Rockford switched to an asphalt cold-mix pre~
a4 adjacent rock quarry. A farm pond paved by in-place pared at a plant located in the rock quarry. The
i “asphalt mixing gave the contractor, Rockford Black 2-inch lining is composed of crushed rock, sand and
R Top Construction Co., owner of the tivo excavations, = 6 to 6% percent of a medium-setting cationic emulsi-
4 . the idea of tumning them into 2 landfll. The com- fled asphalt. The plant tumns out aﬂnmacly 130:
§5 pany decided to seek permission to build one on the tons of mix per hour. After again placing an asphait
2 strength of the fine performance of the pond lining.  dike along the inside edge of the paved area, W:Enm
i The Illinois - Environmental Protection Agency, - - Sealed the lining with one application of 0.25- :
passing on the suitability . of asphalt lining for pre- per_square of the emulsified asphalt two.
_venting contamination of ground water, approved the 025 gallon per square yard applications of tar emul-
project in the summer of 1972. Rockford’s next step . Sion.. Bottom and side slo en received 6 inches
" was to obtain a permit from the Winnebago County - of sand. Tiwo miles of 6-foot chain link fence have.
Zoning Board .to use the land as a sanitary Sl Its ~  been erected, 1% miles of road paved with t
selling point was that the land would be reclaimed - -concrete and a.scale house built as a part of the
by 8lI material and covered with soil to enable other . . project. .- - - R I I
~. .+ The landfll, now called the Winne!gagoofComty

e

o

il

R 35

)
T

;

LI St L

- ‘uses. The permit was readily granted. - .~ .. .7 | Lo :
" . Tackling the 1 oi R lack ‘ nd Reclamation Site, serves a
: Con'Is‘:ructiogn C:g;:eedp;tsgfh%n ﬁkif: rlgstByea.r.'r'gg . -200,000. Trucks dump from 500 to 600 toos of waste
e waste accumulates and -sections of the pit fill ue, -+ each day. Four monitoring wells are strategically
{a SS9 new segments are opened and paved as needed. - located on the siteso ground-water can-be checked
IS ezmmrryy Eventually, the lundfill will include the adjacent rock ~~Jorcontamination.. T sl ne e wla
N %3 _quarry. C L hemes il oo+ o Sosuccessful is the landSll, the Rockford Black Top
2% - Before placing the lining, Rockford's crews graded  ~Construction Co. has received a letter. from the Illi
% the bottom and side slopes of the pit. Rai or . DO anxrqmngnta otection AS“FY‘ ,‘_‘_"g"t!';e
I&ch?te' %:\:su to a dé(t)ch, thence to a -perforé‘t)ed project. - . o TN
pipe for collection in a 20,000-gallon steel tank. Con- .- ¢ o " "o ingfield, 11, Mr. Hill provides Asphalr
tents of the tank are pum back over the £ll L Imu’t?:mi::o:?ngsp;:vgk:dm Hiiinols a':d St. Louis County,
accelerate deterioration .of the material. . . © .:.. . Mo. He joined the Institute in 1958 as District Engineer after
2y - - Two inches of hot - asphalt mix (using 200300 s&fv,,ifi,,;':m' materials engineer with the _ '.‘:g‘, ”
d pesetration asphalt cemeflss line the bottom and side s Leachate—soluble constituents in combination with - water
g slopes of the first paved area. The contractor in- comprising the material leached to the bottom lining.

nghway Contractor Puts It
= All Together For Kcology

'Rockfortvl Black Top Construction Company
Cited By Environmental Protection Agency

By A. D. HILL
District Engineer

. .. The Asphalt Institute
QUSRI AW SR ST 8 AT gnTars L A DN Lt T e e b i Ay sl Ll o, 2 Serr sk e ;,‘],'.-‘ =
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2 o o pipd oaeE
- '130 tons : of ‘-mix: pcr
.". again placing an asphaltdlkl l!ong
3 into surrounding-sonls and gravols =" perforated pips for collection in a :-.the inside edge.of:the paved ares,
has-“tnmed an.abandonod- rave}: . 20,000-gal steel:tank..Contents of-.. - workmen sealed the lining with ons
the tank.are pumped back over the- : - application. of- 0.25 gal’ per;sq yd

;{,.‘- . fill to accslerate deterioration of the : “of the- emulsified asphait-and two
Co.2 Rockford, Il has received the-Z:" material. - > P T ~-0.25" gal - per sq.yd- applications ‘of.
blessing of the- lllinois- Environmen= "Two In, of-hot asphalt mix (uslng - tar * emulsion. . Bottom."and ~side

;. Protectiors-Agency, . the - thanks > 200-300 penatration asphalt cement) . ,-slopoa‘then received 8 in. of sand.
oﬁa small city and: & number: of-vili2& fine the-bottom and. side siopes of .- = Two miles of 6-ft chain linikcfence
age ;and:has done- itselt. 2 favor:i; the first paved area. The contractor - :-have  been erectsd;. 1% Joiles. of
A : gravol *pnt" (am}u natalled an asphait dike along. tho..-a road paved with asphalt. concrets
side- edge- of-. the: pavement' t0-%.. and a-scals house built 254 | part

. prevent. leachate- from running off. . of .the.. PrOJOC. 550 1oy iy, L AT
] -and: contaminating. 30il in-unpaved: -""". The :land .fill;. Jnow: - called *the-
X areas.. A- tar.emuision. sealer pro-

only»be wable-lbeu but.tha:psm ‘tacts the lining: agamst naphtha or.
Whenir backﬂl!ed.*and"’“amr" the-

%

;- about: aooooo.-rmc!s dump: _from
5 500. to- 600 tons -of waste: each day.:
Four - monitoring wells - are; sirate~
;25 gically - located . on~ the-. sits -:90
.- groundwater can be eheclod for
: contammauon. . >
_top company switched to an asphalt . et ELIT T
-coldmix prepared at a plant located -
n the rock -quarry. The 2-in. lining More -Information” on - mhl

men-
. tioned is available circling appro-
s mm of crushed rock, sand , _priate reader urvic:’ numb:t‘ In_ this

,advartenﬁy bo.-dumped in- the fiil..
. Sb:~ in. ot sand" cavets the bottom :

'-", ".' '?"

asphalL The lming of lhepond per-
g formed so well, that Rockford Black '
Top:. realized- that they: could .aver-
come the. most -important. objection

L..,,The lilinois. Enwmnmeuw P
tectlon Agency;:: pasaing on the

next step was' to obtain a.permit’:
from the Winnebago County Zoning =
Board to use the-land as a-sanitary -

fill::lts selling -point - was that.the
land" would: be- reclaimed by fill

TR eW

‘enable other uses. The permnt was
readily granted. .. .

;Tackling the gravel plt ﬁrst. iR N
Rockford Black Top Construction - ExBaithg:
paved a section of it last year. As :

wasts accumulates and sections of .
the..pit fill up, new segments are
opened and " paved as needed.
Eventually, the land fill will include
the adjacent rock quarry. -

~-Betare placing the lining, crews Soctlon through old gravel pit wilh asphatt lining on bottom -and side Siopes. §2
graded the bottom and sida alopes This was covered with a 6 in. deep layer ol sand belor- placlng uluu ln p\t.

,»
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have. an abandoned gravel pit in.

solved: Worried about leachates?
Don’t. You can tum them into an
aid"to  decompositiorr if you fol-
fow the example of Rockford, 1ll.
(pop. 147,000), and the Rockford
‘Black Top Construction Co. - -
" |-+ The - construction < firm sug~
gested to the city and the En-
vironmental Protection . .Agency
(EPA) that an acceptable landfill
area could be developed in an old
-} 60-acre gravel pit it owned. By lin-
' mg the pit with-asphalt and tar
'sealer, leachate would not escape
into the water table. Investigation
_| and negotiations led to a contract
| with the city to safely dispose of
its refuse for $5.95 per ton. .-

o Basm constmcted

The firm invested " approxn-
mately $500,000 and spent about
three months grading part of the
35-foot deep pit into the shape of
a large bowl. Three sides were
paved with a hot plant-mix as-
phalt. The remaining side was
treated with a cationic asphalt
emulsion as an experiment.

To line all but the lower one-
sixth of the 3:1 slopes, work
crews dumped the hot material
along the upper edge and then
bulldozed it downward. The
lower portion of the slopes were
paved by pushing the asphalt up
from the bottom. A small vibra-
_tory roller, connected to a crane

68 « THE AMERICAN CITY / JUNE 1974

; '. it you need landﬁu sltes and Vi aaias

;| the- area,your problem’ may. be ..

. water from gettmg behind the as-

‘waste “products  collect’

15 o
mgmye&
G5 s -re.,-u,;%;, "“.‘4'

:;%'-

|t up the slope,
pacted the material. , = - .
‘Standard .'paving procedures,

"'.1:1

" were used to pave the bottom. A )
lip- or- dike, constructed around |

the top edge of the bowl prevents

phalt liner.’ ./ ol :
... Totally developed “the pro;ect.-
will cost “an estimated $750,000.

This includes additional grading

and lining of five other parts or

“cells” in the pit, fencing and re-’

forestation xaround the area. A

‘buffer zone of agricultural land -
1200 feet w:de surrounds the dns-__,

posal area. 1" .

Unlike other landfills that seek
to eliminate leachates, this one
recirculates the liquid to aid in
decomposing the refuse. Liquid
in a
10,000-gal tank at the bottom of
the pit and are pumped to the top
for recirculation. Excess leachates

are trucked to the Rockford Sani-

tary District plant for treatment.
““We use sand as cover because

it is available at the site and it

permits the recycled leachate to
get through to the refuse,” said
Chuck Howard, the landfili
operator. “Besides, sand is good
for keeping rats away. They can't
dlg in sand because it keeps clos-
ing in on them.”

Winters can be cold in Rock-
ford, but according to Bill How-
ard, jr., president of Rockford
Black Top, there is little chance of
frost heave destroying the lining.

%ﬁ_},
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¥ e 34
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He,attnbutes thls o the-war
temperatures of the deoomposu'
s garbage. PR

Rl chock; mado -"’“-

'ﬁ.s‘e’ne; of wells_h: have bee
placed around the pitto check f

- _leachate entering the soil. The:

are checked by ‘EPA" personne
and should there be any danger !
the groundwater the company
permit, ‘which was granted Ap
1973 on an experimental basn
would be withdrawn. - -

‘The new landfill has recexved 2
excellent rating by EPA inspe
tors. It is operated by a six-ma
crew.. . R

“We're happy to have th:s typ
of solution,”. said former Publ
Works ~ Commissioner - Cliffor
Wendell. “There were very fe:
places in our county geological!
suited for landfills. We had toun
eight or 10 possible sites, but the
were turned down either by zor
ing actions or soao-pol’ itical pre
sure.”

The city should de{aver abm
50,000 tons of refuse a year to t+
site. An additional 75,000 tons w
come from commercial and i
dustrial sources. :

Winnebago County has am
burning ordinance and the ci
provides, through contract, w
limited pickup of residential re
use. Under these conditions, t
new landfill should reach i
capacity of two million cu yt
within 10 to 12 years. T
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hfon epofchonn bogu, cover md was stackpiled cleu to the pnpcud
7 landfill erea. large nbpfamod eurb on the dcwwado side here ncpo
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~ Asphalt lining remains visible areund Ibo bewllike poriumov.

Following o circular role, traffic moves over ono-lm pcv-ug into the
londfill areo, then out acroes the waiting sxcales.

. cbout 45 acres.

Depleteq Gravel Pa
Adanied "[g
Sam'?;ary Landfa!

- ---.14.‘-4?_‘

LI RN

After two years of é!onning and preparation, Rockfor
Blacktop Co., Loves Park, lllinois, began recsiving the fir

"~ truckloads of refuse ot its new sanitary londfill site i

southeast Winnebaga County, The new landfill will serv
the City of Rockford (population .145,000) and will cecs;
refuse from pnvate scavengers wcthng throughout - th
county, which is cenrend in tho state’s top hov, borderin
" Wisconsin,

The site, originally a gtcvol pct, was doplmd a dccad

_ ago, and is adjacent to a quarrying and crushing operc
_ tion opened by Rockford Blacktop Co. in 1967. With.th

“latest property acquisitions, the eambmod operation fota.

'—-‘

P = '—“‘_

. Conceived and engxneerad by Blﬂ Howmd, I of Roch

" ford Blacktop, the landfill meets requirements of the count
zoning board ond the lllincis Environmental Protectia
Agency. Construction and operation of the fill are unde
the direction of Charles Howard, brother of the enginses
and co-owner with Bill Howard, Sr. e

Convension of the obandoned pit to a modem landfi
_required considerable investment in time, molerial am
hause and a 40-faot, 50-ton truck scale with. electroni
labor. Improvements and Installations include & new scal
- head, 1% miles of surfaced roads, 2 miles of 6-foot cyclon.
- fence, and powered equipment. Floodhghhng lnay be odd
ed if req\ured.

A John Desrs 15-cubne-yord scraper usod on tho rooc
construction will later be employed in placement of cover

R

" material, While cover is nearby, a JD644 rubber-tire foader

will bs used. Dumping is ot present unrestricted; junked au-
tomobiles and lorge applionces being accepted. Compac-
tion' and refuse spreading -will be hondl‘d by a 42on
bulldozer,

Much of this equipment was also used on constructior

- of the landfill base itself, which serves to protect ground

water. In the shape of a 90-dagrae circle segment, 10,00«
square yards of two-inch asphalt are laid with o slipforme:
curh at the edge, and sealed with two coals of coal tar, Si.
inches of sand covers the asphalt, for protection agains
incoming refuse and to act as drain. In operation, eoc
6-8 feet of compacted refuse compacted in 2-foot lifts wi:
be covered by a six-inch lift of sand. Rainfall or seepoge i
collected off the bottom, stored in a 20,000-gallon stee
tank and recycled through the fill, if necessory becouse o
quantity, by pumping back over the fill.

Dumping fee is $5.95 per ton, with a 50 cent discount t.
large volume users. Estimated life of the fill is 10-13 yeor:
with no present plans for expansion.

The ultimate use of the landfill site hos not been de
termmed.
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iay Rockford, lliinois, through the ingenuity of a local

»a\..ig contractor, is facing up to the problem by con-
rerting otherwise unusable land into a sanitary landfill
ha :ventually will serve as a recreation area or some
Y etul purpose.
-....-te selected was an abandoned gravel pit and
xd;acent rock quarry. A farm pond paved by in-place
isg alt mixing gave the contractor, Bill Howard, owner
f t._2 two excavations, the idea of turning them into a
andfill. Hedecided to seek permission to build one on
he ‘rength of the fine performance of the pond lining.
.T r lllincis Environmental Protection Agency, pass-
ng on the suitability of asphait lining for preventing
:ontamination of ground water, approved the project in
he immer of 1972, Howard's next step was to obtain a
ien t from the Winnebagoe County Zoning Board to
's@ the land as a sanitary fiil. His selling point was that
1e =nd would be reclaimed by fill material and cov-
ret with soil to enable other uses, The perm:t was
eac..y granted.
Tackling the gravel pit first, Howard, who also owns
loc ord Black Top Construction Co., paved a section
tii ast year. As waste accumulates and sections of

e pit fill up, new segments are opened and paved as .

eedad, Eventually, the landfill will include the ad~
1ce :rock quarry.

B_.ore placing the lining, Howard's crews graded the s
ottom and side slopes of the pit. Rainfall or leachate® .

ow to a ditch, thence to a perforated pips for collec-

ron Yis office in Springfisid, Ill., Mr. Hill provides Asphalt

rstitute enginsering services in lilinois and St. Louis County,

‘vned the Institute in 1958 as District Enginesr alter

y 3 a malerials engineer with the Kansas Haghway
om ...:on. 5 .

3

and

Two inches <: not asphalt mix {using 200-300 pene-
tration asphalt cement) line the bottom and side slopes’
of the first paved area. The contractor installed an
asphalt dike along the inside edge of the pavement to
prevent leachate from running off and contaminating
soil in unpaved areas. A lar emulsion sealer protects
the lining against naphtha or other solvents which
might inadvertently be dumped in the fill. Six inches of
sand cover the bottom and side slopes,

To pave the extension of the bottom and side slopes
Howard switched to an asphalt cold-mix prepared at a
plant jocated in the rock quarry. The 2-inch lining Is
composed of crushed rock, sand and 6 to 6% percent
of a medium-setting cationic emulsitied asphait, The
plant turns out approximately 130 tons of mix per hour.
After again placing an asphalt dike along the inside
edge of the paved area, workmen sealed the lining

" with one application of 0.25 gallon per square yard of

the emulisified asphalt and two 0.25 galion per square
yard applications_ of tar emulsion, Bottom ‘and side
slopes then received 6 inches of sand. Two miles of 6
foot chain link fence have been erected, 1¥2 miles of
road paved with asphalt concrete and a scale houso

- built as a part of the project,

The landfill, now called the W‘nnobago County Land.

" Reclamation Site, serves a population of about 200,000,
" Trucks dump from 500 to 600 tons of waste each. day.

Four monitoring wells are strategically located on the

) slte so ground water can be checked for contamination,

. So successful is the landfill, the owner has received

“a letter from the l|llinols Env(ronmental Protection " -
_Agency lauding the project.
77, * Leachate—solubls constituents in combdinstion’ wilk - waler comprising

ﬁn material [sached o the bottom lining.

Put Et To Use’

Abandoned Gravel Pitand Quarry in llinois

Converted to Sanitary Landfill

BY A, D HILL
District Engineer
" The Asph_alt Institute







vwinnedago
d 1 o :
Reclamation P.0. gox 2071

Loves Park, lllinois 61130
Office: 815/877-9561

h [ 2
D er VlC e ’ IHC. Landfill: 815/874-73756

Cat D9 100,000 Lb. GVW
27" Track Width

Case 1450 31,400 Lb. GVW
20" Track Width
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f
ENGINE PERFORMANCE FEATURES ADD VERSATILITY WITH:
- 110 SAE net hp (82 kW) Winch

Nm o Dual-Path sutomatic hydrostatic drive Reguisr “om""‘ gearing
=== ¥—F oS ary speeda up to 8.5 mph 3 o d-roller tairlead !
g: : et TORQUE sogulzllmfawmdncuon % ;

con i

= 5 Swinging
§ 407 1 30 “1 Lavers or pedais for independent Ripper . E

:: : 2—#"-% track control stesring Parailelogram type with one

SR vwojs g Wmmmmmnnl to five shanks
0017 s
wler Automatically engaged parking brake
o 5% : 60 g DURA-TRAX™ sealed, desp-heat-treated
AwWh | hon 70|52 £} track links and ssaled, through-hardened

2 274 | 0as P e TN w | 8| rollers

2431049 : : G| Single-lever dozer controt wihydraulic tit

S e 5| Sing

1100 1300 1500 1700 1900 2100 ;:dm::“;’“m?“m . of
.9-in. m) blade or ease
ENGINE SPEED—RPM transport; 98.62-in. (2.50 m) blade width over «
standard end bits

Designed for quietness
Oual-stage sspirated dry-type air cleaner
Roll-over protective structure (ROPS)



R L Stk LY . e s visam W we P e -

oo n e with ICED and SAE Standads Excepl where Otherwse nowd. $ese
canopy, 18 m. (457 mm) grousers, full fuel tank, 175 B. {79 kg) OPETAIr, 2na 313NGAIC EQUIDMeN )

Fully modulated infinilely variable lever steenng for live power turns
ang counterrotation. Pedal steering optional with ROPS, standard

1 mmo—m sbject 10 change without notice. Wh "
spechications are based on a urvl wath roé [
! wer (@ 2100 rpm): SAE OIN Steering:
1 788 iiiiicnnnnntateraranans 122 hp (91 kW)
..... tresreesssesessseness 110 hp (82 kW) 82 kW
... SNQING power 1§ wih standard chuding s sysiom, alter-

e ummwmnmmm Povmulhmucustmd
dsw-pusas.u:muomszm No dersting Is cequired up 10 10,000 test (3050 m)

Englnq: John Dee:e s-qllndor turbocharged diesel, valve-in-head,
4 stroke cycle.

eandsStroke® ... .....ohiieniiiaas 4,195 in. (106.4x127 mm
Hondisplacement ............coieiienan 414wm(6785L
L ATIOSSION TAHO .. ... vvverrsvineianratiarireinnens 18.2 t0
Maximum torque @ 1300mm ........ 345 Ib-ft (468 Nm) (47.7 kg-ng
NACC o: AMA (U Tax) DOrsepower . ........c.oooivevvnn.. 4
................... Pressure system w/full flow filters
an bouings .............................................
.......... Pressurized w/thermostat and controlied bypass
Alr CI6ANGr W/rBSIACHON INGICAION «. .. v\ v\ evernrsss Ory. a;.'.i stago.
TOCHICHl SYSIOM ... ... 24 volt wialternator .
wtenes (two 12 volt) cold cranking capacity at 0°F
R 21 P R 570 amps
sserve capacity: 180 minutes each
~ snamission:
ddweatherstarting .............. Disconnect cluich compblely
splitter drive, hydrostatic drive and all hydrau
Splitter drive .............. Pressure-lubricated helical geavs drive
both hydcosuuc lrmusoons main hydraulic pump, winch drive
“aft and awuliuy pump dr
(1, I Dual-Path fully automatic, infinitely variable
sdrostatic tnmmissnons.
Speeds................ infinite from 0 to 6.5 mph (0 to 10.5 knvh)
forward or reverse.
“omtrol . ......... Single-lever, variable speed, forward and reverse.
rawbar pull:
Maximum drawbarpull ........... 47,500 1b. (211 kN) (21 550 kg
at 0.30 mph (0.48 kervh
2201
o T2
2001 ‘ “ +20
100 \ "suwl.svg SPEED w J
‘ GROUND PULL .
160 —t LU P
\ Usadie pull wil depenc
on Fackon and weght of kactor.
wob 2 1
g
4 . 28
S 1204 -
; 4 \ 2
g 24
2 ot \ 410
»n
4 20
7 st \ 19
z N 18
£ eof \ s
3 12
] \
wi \ R T
204 . 42
P
N) b %
mph o 1 2 3 4 s [} 7
A A i A A 4
®evh O 2 4 [} ) 10

with cab. No need for steering ciutches or steering brakes.

Brakes:

SOIVICE ... .ttt Hydrostatic
Parking ............... Wet-disk brakes are automaticaily applied
when engine is stopped. or manually applied with center foot pedal
during normal operaton.

Hydraulic System: Open-center

PuControl ............ v u%ngé&dc\;eémmx\cﬁonmd
mp ... .. Vane, 3) @ ra speed

Pressure .................. psi (13 790 kPa) (1:3.6 kgyam?)

Hydraulic Cylinders: Bore Stroke

U WO ...oeeennnnnes A25in, (108 mm)  31.85 in. (809 mm)

Tilt,one ............... 5.5in. (140 mm) 5.71in. (145 mm)

Cylinder rods ...... Ground, heat-reated, chrome-piated, polished

Tracks: G-roller track frame wifront and rear w and
sprocket guard. DURA-TRAX™ deep-heat-treated track finks
and ﬂ'uough-hardenod Sealed roliers provide maximum wear resis-

ing edge 3-piece
Centersection ............ccovvviniineiineenas 0.75 in. (13 mm)
Endbits,boronstesl ...............cociiiiiann. 0.75 in. (19 mm})
Width over standard end bits .................. 98.62 in. (2.50 m)
Width withoutend bits ......................... 95.9in. (244 m)

Crankcase

Crankcase, including filter .................... 20 ql 18.9
Splitterdrive ........cocviiieeiiiecncnienanes 1.5 5.7
Final drive, each: ;slmrodtmm ................ 53759 203

Hydraulicsystem ..........covvvvevennanen.. 33 gal. 125
HyoroSIalic drives ..................cccenne.. 33 gal. 125

Additional Standard Equipment:

Alternator, enclosed, wns-amp
solid-state r

Air cleaner, lngo aspirated dry-type

Air cleaner restriction indicator

Bottom guatds

Cigaret hghter

Electric hourmeter

Front idier shieids

Hinged grille guard

Horn

Key switch

Lights, two front, one rear

Master electrical disconnect swilch

Mutties, setf-draining, eliminating
external rain cap

Pushbutton starting

ROPS canopy wiseat beit

Seat belt, 3 in. (76 mm)

Susponsm seat w/armrvesls

Transmission neutral lock w/starter
safety swilch

Toolbox

Vandal protection

Winch drive

SAE Operating Weight w/ROPS .......... 29,239 ib. (13 260 kg)
49
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- 750 NARRO //-GAUGE BULLDOZER

'Optional or Speciat Equipment with Weights:
(Add these weights to SAE Standard Equipment

operating weights to obtain total operating wen?gts.)

Batteries (two 12-volt) coid cranking

capacity @ 0°F (—18°C) 800 amps;

reserve capacity 310 min. each
Cab with pressurizer, heater
and 42-amp altemator
Air conditioner
Windshield washer
Coid weather starting aid
Cupped end bits
Drawbar, fixed
Engine cootant heater
Fan, reversible
Fire extinguisher
Front pull hook
Hydraulics:
Selector valve and lines o rear
Oit sampling test kit
Pedal sxtensions
Pedal steering
Protection items:
Brush screens, heavy-duty
third-post type
Brush screens, regular duty
Grille plate, hinged, heavy-duty
Guards, lilt cylinder
Guards, upper lank
Guards, final-drive seal
Limb risers
Perforated engine enclosures

Rear bumper, L.H., R.H. and center

Rear screen
Rool extansion
Tank protection
Tilt cytinder hose protection
Radiator sand shie
.Reverss warning alarm
Rock guard, center section
Tracks:
Dura-Trax™ lubricated
chain w/18-in. (457 mm) grousars

105
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750 NARROW-GAUGE BU'.LDOZER DIMENSIONS

3

(3.11m)
‘~~-‘~~ » :
151 5.6in. Rt i A I 20in. -
(4.70 m) ~ (508 mm) -
‘ ~% | -
C C
F=—o
1 —
' ‘-_-“ "
i
I
15in. (2.44m)
95.9 In. 15in.
. (381 mm) } (381 mim)
d iy
i - c 8 o * o \* ——
il e ° ot :
- 98.62 In. -~ ———— _

R L

16 1t. 5.3 in. (5.01 m) ————

Limb risers and protection items for rofl-over
protective structure



[H cATERPILLAR

Summary of features

Wheels chop and compact ... blades alternate in a staggered-
chevron design for chopper coverage.

Cat designed and manufactured power train ... for optimum
match, performance and efficiency.

Center-point articulation ... excellent maneuverability. Front
and rear drums track, so material is chopped and compacted
twice each pass.

Protective guarding . . . helps keep trash from damaging machine
components.

Cat 3308 Engine . .. with 638 cu. in./10.5 liters displacement.
Planstary power shift transmission lets the operator change
directions at any speed. Four speeds forward, four reverse.
Caterpillar landfill blade (optional) spreads refuse and cover
material . . . strong enough to handle lumber, pipes and appliances.
Operating ease and comtort . .. ROPS cab (standard in U.S.A.),
excellent visibility, flow amplified steering, single-lever transmis-
sion control.

CAT PLUS Services. .. from your Caterpillar Dealer. . . the most
comprehensive, total product support system in the industry.

Caterpillar Engine

Siaml Flywheel power @ 2200 RPM ... ... .. .. 210 HP/157 kW
(Kilowatt (kW) is the International System of Units equivalent of
horsepower.}

The net power at the flywheel of the vehicle engine operating
under SAE standard ambient temperature and barometric condi-
tions, 85° F/29° C and 29.38" Hg/996 mbar, using 35 API gravity
fuel oil at 60° F/15.6° C, and after deductions for blower fan, air
cleaner, water pump, lubricating oil pump, fuel pump, muffler, air
compressor and alternator. Engine will maintain specified fly-
wheel power up to 7500 ft./2300 m altitude.

Caterpillar 4-stroke-cycle 3306 turbocharged diesel Engine, with six
cylinders, 4.75"/121 mm bore, 6*/152 mm stroke and 638 cu. in./
10.5 liters displacement.

AEHQQ446

Landfill Compactor

Model shown may have
optional equipment.

Direct injection Caterpillar fuel system with individual adjustment-
free injection pumps and valves.

Stellite-faced valves, hard alloy steel valve seats, valve rotators.
Cam-ground and tapered aluminum alloy pistons with 3-ring design,
cooled by oil spray. Steel-backed aluminum bearings, thru-hardened
crankshaft. Pressure lubrication with full-flow filtered and cooled
oil. Dry-type air cleaner with primary and safety elements.

Uses No. 2 fuel oil (ASTM Specification D396), often called No. 2
furnace or burner oil, with a minimum cetane rating of 35. Premium
quality diesel fuel can be used but is not required.

Two 24-volt direct electric starting systems — standard or low
temperature.



Chopper wheels are designed for sanitary
landfill compaction and traction. Twenty
chopper blades are welded to eachdrumina
staggeredchevron design that maximizes
chopping action. They crush and chop trash
in their path ... from bottles and cans to
water heaters and refrigerators. The blades
are heat-treated, abrasion-resistant steel
and rebuildable.

Planetary power shift transmission is de-
signed for tough work . . . with big 13.6"/
345 mm clutch packs. Hydraulic modula-
tion cushions clutch engagement for full-
power, on-the-go shifting. Planet gears
spaced 120° apart spread out stresses for
longer life. Oil cooling and lubrication
reduce heat and wearing friction.

Center-point articulation and Caterpillar
stable 4-drum design give the 816B greater
maneuverability than 3-wheel or double-
drum compactors. And the compaction cov-
erage is doubled, since front and rear drums
track even through turns. Rear axle oscilla-
tion of +8° helps keep the drums on the
ground for traction and stability.

bk
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Rugged guarding helps protect against landfill hazards. Engine and power train guards
shield these components from damage by rock, metal fragments or corrosive chemicals. . . and
helps prevent trash from entering the engine compartment from below. Perforated hood and
engine enclosures, and air scoop reduce trash accumulation and radiator clogging. Inner
wheel guards protect the brakes. Steering cylinder and hydraulic tank guards helps keep
these areas from being punctured. Fuel tank is on top of front frame . .. away from refuse.

Sound-suppressed cab plus ROPS con-
tains many standard operator comfort fea-
tures. ROPS structure is isolated from
operator’s station which enables the cab to
be resiliently mounted to the vehicle chassis.
When properly installed and maintained.
cab meets OSHA and MSHA requirements
for operator sound exposure limits in effect
at date of manufacture. Cab (eatures include
tinted glass, windshield washer/wiper, dome
lights, pressurized and filtered air circula-
tion system, inside mounted rear view mir-
rors, coat hook, cigar lighter, ash tray, floor
mat and lockable entry door — all standard.
Cat air conditioner and heater are optional.




Landfill Compactor

transmission

nid -

WYel Planetary type. Full power shift in four forward and four

reverse speeds.

Single lever on left side of steering column controls both speed and
direction. Rotate the handle for four speeds in each direction. Move
the lever forward or backward for directional change. Separate lever
locks the transmission control in neutral.

Single-stage, single-phase torque converter.

Speeds:
1st 2nd 3rd 4th
Forward, MPH: .. ......... ... . 3.9 7.0 12.4 22.0
kem/h: ... ... 6.3 1.2 19.9 35.3
Reverse, MPH: . ... ... . . ... . 4.5 8.0 14.1 25.1
kmth: ... ... 72 129 228 404
(mm (i 100
34

“Actual travet speed and usable pull wil depend on weight and
traction of equipped tractor

axles

{ Front axle fixed, rear axle oscillates +8°, total of 16°. One
wheel can drop or rise a total of 12.7%/323 mm with all
wheels remaining on ground for maximum traction. Conventional
differentials.

final drives

& )
N All-wheel drive with planetary reduction in each wheel.

frame

4t g Two frames fabricated from steel plate and rolled sec-

tions. Joined at the center by two hardened-steel pins.
Jtraight upper roller bearing and double-tapered lower roller bear-
ing, with 1000 hour lube intervals on both.

steering

o Flow amplified steering with articulated frame gives pre-
9 cise control for maneuvering in tight quarters.

Minimum turning radius

(outside corner of blade) . ... ... . . . ...2037/6.176 m
Clearance circle with blade. . ... ... . . ..40’67/12.352 m
Steering angle {each direction) . . .. ... ... 45°

Hydraulic system — two 4"/102 mm bore, double-acting cyiinders
powered by vane-type pump:
Output @ 2090 RPM with

1000 psi/69 bar/6895 kPa .. . . ... . . 49 gpm/186 liters/min
Relief valve setting . .. .. ... ... .. .. . 2500 psi/172 bar/17 237 kPa
brakes

Service — four-wheel, air over hydraulic wedge actuated,
automatically adjusted shoe brakes.

Parking — uses drive line, drum-type shoe brake, spring applied, air
released.

service refill capacities

U.S. Gallons Liters

Fueltank ... .. ... ... ... ... .. .. .. 122 462
Cooling system. . . ............ ... ... ... 12 “
Crankcase . .. ... .. .. .. ... .. ....... ... 7.7 29
Transmission and torque converter . . . 15.9 60
Differential and f{inal drives:

Front ... ... ... . ... . ... ... . ... . 13.7 52

Rear ... ... ... ... . ... 13.5 51
Hydraulic system . ... ..... ... . . .. 35 134

operating weight (approximate)

Includes lubricants, coolant, operator, full fuel tank, bull-

dozer, ROPS cab and hydraulic system. ... . 45,477 b
20628 kg

wheels
" Drumwidth . ... ... ... ... . ... ... ... 407/1016 mm
Diameter, overblades . .. ... ... ... . . ... 637/1600 mm
Overdrum........ ....... .. 51.27/1300 mm
Total bladesperwheel ... ... ... ... ... .. ... ... .. ... . .. 20
Bladelength ... ... ... ... ... ... .. ... .. .. .. 13.7"/348 mm
Bladeheight. .. ... ... ... ... ... ... . ... .. ... ... 67/152 mm
Blade thickness . ...... ... ... ... ... ... ... . ... . ... . 877/22 mm




Cat landfill bulldozer biade . . . designed to spread both refuse and
cover material . . . tough enough to handle lumber, pipe, appliances.

The moldboard is heat-treated and backed by multiple box-sections
for the strength needed to move big loads. Curved moldboard design
keeps cover material rolling evenly. Trash screen has solid 17/25 mm
steel base for additional strength to withstand high impact encoun-
tered when dozing refuse. Balderson landfill U-blade is available
through, your Caterpillar dealer.

i standard equipment

ity
\z—‘\}.‘ 35-amp aiternator. Lockable toolbox. Drawbar hitch. 24-voit

[E CATERPILLAR

bulldozer

J Complete unit consists of blade, push arms. trunnion
mounting, reversible cutting edges. self-sharpening end

bits, hydraulic lift cylinder, hydraulic lines guard and control valve.

Blade:
Length. ... ... ... ... e
Height to top of trash screen ... . .. ...
Ground clearance, maximum

Depth of cut, maximum .

Moldhoard material . .. .

Construction . . ... ..

. 11°11.77/3.650 mm
...63"71.915 m
36.371921 mm
22.77/576 mm
Heat-treated steel
Multiple box sections

Cutting edges (reversible):

Length, center section . .. ... .. ... .29.83"/758 mm
Length, each end section .. . .. ... .. .. ... . .40.5"/1029 mm
Width x thickness . . ........ ... ... .. 75" x 107719 x 254 mm
Material ... ...... ... ... ... ... Through-hardened DH-2 steel

End bits (self-sharpening):

Length,each ............ ... . ... ... . ... ... . . 167/409 mm
Width x thickness . . ....... ... ... ... ... ... 10 x 17/254 x 25 mm
Material ... ....... ... ... ... . ... Through-hardened DH-2 steel

Hydraulic system:
One control lever for raise and lower. Hydraulic oil is full-flow filtered.
Pump output @ 2090 RPM and
1000 psi/69 bar/6895 kPa with

«direct electric starting. Fuel priming pump. Muffler. Seat SAE No. 10 0il @ 150°F/66°C ... . ... .. 34 gpm/129 liters/min
belt. Front warning horn. Back up alarm. Cab, ROPS, sound sup- Relief valve opening pressure .. ... . .. 2248 psi/155 bar/15 500 kPa
pressed with air pressurization. Decelerator. Suspension seat. Land- Cylinder, double acting,
fill guard group. borex stroke. ....... ... ... .. .. .. 4.75" x 36.57/121 x 928 mm

5 optional equipment
Lb Kg Lb Kg

Air conditioner ... ... ... ... .... e 78.8 36 Lighting system, 2 working lights .. ... ... ... .. 8 3.6
AiPSCOOD .. ..o oo 420 191 Low temperature starting aids:
Alternator,50-amp .. ............ ... ... ..... 15 7 Ether. ... ... ... .. . . .. 6 27
Bulldozer, landfill ..................... ... ... 3.000 1270 Heavy duty batteries ...... ... ... ... ... ... 50 23
Cabdeletion.............. ... ... ......... —=511 —-232 Seat cover {fabric) .. .. ... ... ... ... .. 2 1
Canopy, ROPS, deletion ................... .. -1,600 —750 Strikerbar . ... ... ... ... ... ... ... ... 400 181
Differential, NoSPIN (rear axleonly} ........... 5 23 Tool kit. .. ... ... .. . ... 20 9
Fast fueladapter. .. ......................... 17 77 Vandalism protection:
Fire extinguisher. . ... ....... ... ... ... ... ... 35 18 Instrument panel guard (without cab). . . . .. . 3 1
Gaugepackage .................... ... ... 4 2 Cap locks for fuel tank, hydraulic
Hand throttle/decelerator ............. e 15 7 tank, and radiator . ..... .. ... .. .. .. . 11 5
Heaters: Wiper/washer, rear window ... ... ... .. R 4 2

Heater/defroster (cab) . .. .................. . 10 45

Engine coolant (110 volt) ................... 3 13

Materials and specilications are subject to change without notice.

AEHQ448 (10-82)

{Replaces AEHQ9224)

Caterpitlar, Cat and (B are Trademarks of Caterpillar Tractor Co.

Printed in U 5 2
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750 WIDE-TRACK BULLDOZER

JOHN DEERE

ENGINE PERFORMANCE
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Note: The 750 Wide-Track Bulldozer is designed to work in
mud, snow or other soft ground conditions. Frequent misap-

lication in rocky or hard ground will decrease undercarriage
ife and may cause component damage.

FEATURES
110 SAE net hp (82 kW)

Dual-Path automatic hydrostatic drive
with infinite speeds up to 6.5 mph
(10.5 km/h)

Single lever for speed and direction
control

Levers or pedals for independent
track control steering

Counterrotating tracks
No steering clutches or steering brakes
Automatically engaged parking brake

DURA-TRAX™ deep-heat-treated sealed
tra';:k links and through-hardened sealed
rollers

34-in. (864 mm) track shoes
for flotation

Singie-lever dozer control w/hydraulic
tiit and blade fioat position

Dual-stage aspirated dry-type
air cleaner

Designed for quietness
Roll-over protective structure (ROPS)

ADD VERSATILITY WITH

Winch
Regular or siow-speed gearing
Free spool option
3-or 4-roller tairiead

Drawbar
Rigid
Swinging




750 WICE-TRACK BULLDOZER SPECIFICATIONS

(Specsications and design subject io change without notics. Wh
speciications ae based on a unit equipped with roik p F

Sower (@ 2100 rpm): SAE DIN
388 L 122 hp (91 kW)
| 110 hp (82 kW) 82 kW

Net engine power 18 with standard equipment including air cleaner, exhaust system, alter-
1ator and cookng fan. Gross power is without cooling fan. Powaer ralings are al siandard
sonditions per SAEJ1349 and DIN 6270. No derating is required up 10 10,000 feel (3050 m)
aititude.

Engine: John Deere 6-cylinder turbocharged diesel, valve-in-head, 4
stroke cycle.

3oreandstroke .................... 4.19x5in. (106.4x127 mm)
Piston displacement ....................... 414 cu. in. (6.785 L)
Compressionratio ............coveriieiiiiiian.. 16.21t0 1
Maximum torque @ 1300 rpm . ... .. 345 ib-ft (468 Nm) (47.7 kg-m)
NACC or AMA (U.S. Tax) horsepower ....................... 42
Lubrication .................... Pressure system w/full flow filters
MaiNnbBarings ...........coiiiiiiiii s 7
Cooling.......... Pressurized w/thermostat and controiled bypass
T2 T T Blower
Air cleaner wirestriction indicator ................. Dry, dual stage
Electricalsystem ........................... 24 volt w/alternator
Batteries (two 12 volt) cold cranking capacity at 0°F
R L 2t = T 570 amps
Reserve capacity: 180 minutes each
Transmission:
Coldyweatherstarting .............. Disconnect cluich completely
disengages splitter drive, hydrostatic drive and all hydraulics.
Splitter drive .............. Pressure-lubricated helical gears drive
both hydrostatic transmissions, main hydraulic pump, winch drive
shaft and auxiliary pump drive. . .
Drive ..... Yoo Duai-path, tully automatic, infinitely variable
hydrostatic transmissions.
................ Infinite from O to 6.5 mph (0 to 10.5 krvh)
forward or reverse.
Control......... Single-lever, variable speed, forward and reverse.
Drawbar pull:
Maximum drawbarpull ........... 47,500 Ib. (211 kN) (21 550 kg)
at 0.30 mph (0.48 knvh)
220-
[ . 7"
2004~ " 12
\ cmwv.sg SPEED
3 ot GROUND PULL 8 18
£ Usable pull will depend +
g \ on traction x wenght of ractor,
a 140t 2 1.
g 120 =
x L od L2
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g 80t \ 48
18
60 4= \\ + 8
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canopy, fuil fuet tank, 175 . (7

ae in e with ICED and SAE Standards. Excepl where otharwsse noted, these

9 kg) operator, and standard equipment.)

Steering:

Fully modulated infinitely variable lever steering for live power turns
and counterrotation. Pedal steering optional. No need for steering
clutches or steering brakes.

Brakes:
S OIVICE .. it e e Hydrostatic
Parking ............... Wet-disk brakes are automatically applied

when engine is stopped, or manually applied with center foot pedal
during normal operation.

Hydraulic System: Open-center

Control ................iul. Single-lever, two-function control
Pump ............ Vane, 38 gpm (2.40 Us) @ rated engine speed
Pressure .................. 000 psi (13 790 kPa) (140.6 kg/cm?)
Hydraulic Cylinders: Bore Stroke

Lif,btwo ............... 4.25in. (108 mm)  31.85 in. (808 mm)
Titbone ............... 5.5in. (140 mm) 5.71in. (145 mm)
Cylinderrods ... ... Ground, heat-treated, chrome-plated, polished
Cylinder pivotpins ........ Hardened steel (replaceable bushings)

Tracks: 6-roller track frame w/front and rear track guides and
sprocket guard. DURA-TRAX™ deep-heat-lreated sealed track finks
and through-hardened sealed rollers provide maximum wear resis-
tance.

GIOUSBI ...\ttt iiii ettt eiaanas 34 in. (864 mm)
Trackshoes, @ach side ................ccctiierenrennnnnnns 40

Groundcontactarea................... 6120 sq. in. (39 484 cm?
Ground pressure ......... .1 psi (35.2 kPa) (0.358 kg/cm?
Lengthoftrackonground ....................... 90in. (2.29m
Track Gauge .........c.vorineeneinnneerannernne 74in. (1.88 m,
Oscillation ......... .. ... i iiiiiiiaiiiian. 10in. (254 mm)
Carrierrollers .........c. i iiiiieiine 2 each side
Adiustment .. ... ... e Hydraulic
Minimum ground clearance ..................... 14 in. (356 mm)
Blade:
Cuttingedge ........cccoiuiiiiiiiiiniiiiiii e, 3-piece
Centersection...........c.oiiiiiieiinerninnns 0.75in. (19 mm)
End bits, boronsteel .......................... 0.75in. (19 mm)
Capacities: u.s. Liters
Coolingsystem ...........ooiiiiiiiiiiiiia 7 gal. 26.5
Fueltank .........cciieeiiiniiniinneanneannn 73 gal. 276.3
CrankCas® . .......c.couiiiriiinieinanneanninn 18 qt. 17
Crankcase, including filter .................... 20 qt. 18.9
Splitterdrive .............. ... .. i 1.5 gal. 57
Final drive, each: 1st reduction ................ 8.5 gal. 322
2ndreduction . .............. 4.5 gal. 17
Hydraulicsystem ..................c.ooioe... 33 gal. 125
Hydrostaticdrives ........................... 33 gal. 125

Additional Standard Equipment:

Alternator, enciosed w/16-amp solid-state regulator
Air cleaner, dual-stage aspirated dry-type

Air cleaner restriction indicator

Botlom guards

Cigaret lighter

Electric hourmeter

Front idler shieids

Hinged grille guard

Horn

Key switch

Lights, two front, one rear

Master electrical disconnect switch

Muffler, self-draining, eliminating external rain cap
Pushbutton starting

ROPS canopy wiseat beit

Suspension seat w/armrests

Transmission neutral lock w/starter safety switch
Toolbox

Vandal protection

Winch drive

SAE Operating Weight w/ROPS .......... 31,375 Ib. (14 230 kg)

45




750 WIDE-TRACK BULLDOZER DIMENSIONS
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Limb risers and brush-protection assembly for roll-over
protective structure
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750 WIDE-TRACK BULLDOZER

Optional or Special Equipment with Weights:

(Add these weights to SAE Standard Equipment
operating weights to obtain total operating wei?gts.)

T ——

Batteries (two 12-volt) cold cranking capacity

@ O°F (- 18°C) 800 amps;
reserve capacity 310 min. each 105
Cab with pressurizer, heater
: and 42-amp alternator 418
H Air conditioner 109
Windshield washer 3
Cold weather starting aid 2
Cupped end bits 7
Drawbar, fixed 199
Engine coolant heater 2
Fire extinguisher 6
Front pull hook a3
Hydraulics:
Hydraulic lines 1o rear 4
Hydraulic vaive, third function 10
Selector valve and lines 1o rear 14
Qil sampling test kit 2
Pedal extensions 7
Pedal steering -12
Protection items:
Brush screen, heavy-duty
third-post type 191
Brush screens, reguiar duty 72
Grille plate, heavy-duty 118
Guards, bottom, heavy-duty 280
. Guards, lift cytinder 45
' Guards, final-drive seal 38
Limb risers 281
Perforated engine enclosures 121
Rear screen 50
Roof extension 475
Tank protection 588
Radiator sand shieid 25
Reverse warning alarm 10
Rock guard, center section 180

Tracks:
Oura-Trax™ lubricated chain w/
split master link 23-in. (864 mm)
single bar grousers 0




646C COMPACTOR

JOHN DEERE

ENGINE PERFORMANCE FEATURES
) 152 SAE net hp (113 kW) Protective guards:
Nm | ib-ft (Torque Rise 30%)
o Ty am: - 4-wheel drive Bottom
3 624 | 460 TORQUE Choice of 3 landfill buckets Hydraulic lines
g 596 | 440
2 s69 | 420 Torque converter w/Power Shift Engine
2 transmission
542 | 400 = Transmission
515 | 380 he | kW Power steering, articulated frame
488 | 360 Articulation
R 1012 & 4-wheel, wet-disk brakes and parking
140 (104 § brake Radiator
::g :; % inboard planetary final drives Front drive line
‘ 101 82 ?. Automatic return to dig Front and rear work lights
27a | 045 FUEL CONSUMPTION +— 2
T 243 | 040 | NoSPIN front axle ditferentiai Side shields
“ 213 | 035 1 1
1200 1400 1600 1800 2000 2200 Vandal protection Axle seal
ENGINE SPEED — RPM
Roll-over protective structure (ROPS) w/cab
and tinted safety glass. Meets criteria of SAE
Fuel consumption valEJ based on maximum horsprvvr ateach nel :-?)S:é?anﬁl:;%&2;;?;23&7;"C:;3::)e’ ts
. a 1 bles, ]
Gty CyCre Averages about Sily percent of maxmum fuél usege. criterla SAE J231 and ISO 3449,

120

R



€ COMPACTOR SPECIFICATIONS

(Specifications and design subject to change without notice. Wheraver applicable, specifications are in accordance with ICED and SAE Slandards. Except whera otherwise noled. these
specilications are based on a unit equipped with refuse bucket. slandard equipment, full fuel tank, and 175-Ib. (79 kg) operator.}

Power (@ 2200 engine rpm): SAE DIN
GIOSS ..cvviirianniiiiaan 167 hp (125 kW)
Y 152 hp (113 kW) 154 hp (113 kW)

Net engine flywheel power is for an engine equipped with fan, air cleaner, water pump,
lubncaling ol pump. fuel pump, aiternator, and muffler. The gross engine power is
without tan. Flywheel power ratings are under SAE standard conditions of 500-t. {150 m)
aititude and 85° (29.5°C) temperalure, and DIN 70 020 condilions (non-corrected}). No
derating 1s required up to 10,000 1t. (3050 m) altitude.

Engine: John Deere turbocharged and intercooled diesel, vertical
6-cylinder, valve-in-head, 4-stroke cycle.

Bore andstroke .................... 4.56x4.75 in. (116x121 mm)
Piston displacement ....................... 466 cu. in. (7.636 L)
Compression ratio ...............coiviiiniiiiiiii... 15510 1
Maximum torque @ 1300 rpm ... .. 472 b-ft (640 Nm) (65.2 kg m)
NACC or AMA (U.S. Tax) horsepower .....................
Lubrication .................... Pressure system w/fuil-flow f Iter
Cooling ......... Pressurized w/thermostat and controlled bypass
T T Suction
Air cleaner wirestriction indicator .................... ... Ory
Electrical system ........................... 12-volt w/alternator
Batteries (three 12 volt) 25

amp at80°F (27°C) ....... Reserve capacity: 170 minutes each
Altermator ......... ... e 62 amp

BCI! group 31 cold cranking capacity

AtOF (—18°C) ..o e 625 amps
Torque Converter:
L S P Twin-turbine
Torque multiplication ..................... o o 3.19t0 1
Transmisslon ........................... Power Shift planetary
Difterentials:
(= 1| S N NoSPIN
[ 1= - T O Standard
Drive Axles:

Inboard-mounted planetary gears to each wheel. Front axle fixed.
Rear axie oscillates 22-degree total, 15.8 inches (401 mm) vertical
travel at center of wheel. Rear axle clearance 17.16 in. (4.36 mm),

Recommended Travel Speeds: *

Forward .......... ..ol 4.5 mph (7.2 knmvh) maximum
Reverse ......................... 5.0 mph (8.0 km/h) maximum
'/;c;t:sted for rolling resistance of 4850 Ib. (21.57 kN) on compacted

_Brakes:

Service ..... Power actuated, 4-wheel, inboard-mounted wet disk.
Foot-operated by either right or left pedal.

Parking ......... 10x3-in. (254x76 mm) expanding shoe on trans-
mission output shaft. Foot operated, with warning light on instru-
ment panel. Waming buzzer.

Steering:

Full power steering. Frame articulated 80 degrees by two hydraulic
gyhnders Tumning radius of 16 ft. 7 in. (5.05 m).
uming dig clearance is 38 ft. 5in. (11.70 m).

Cyiinder slze. Stroke ..., 17.24 in. (438 mm)
BOM® ..vvvvieinieiiiiiians 3.75in. (95.25 mm
Rod diameter ................. 1.75in. (44.4 mm

Hydraulic Systems:

Loader functions  ............... Independent engine-driven gear

Eump delivers 49.76 gpm (3.14 Us) at 600 psi (4137 kPa) (42.2
g/cm?) and 2200 engine rpm.

2625 psi (18 099 kPa) (184.6 kg/icm?) relief-valve pressure setting.

Control .............. Twao-lever triple hydraulic valve for use with
special multipurpose bucket. Single lever with refuse bucket.
Steering andbrakes .................... Engine-driven, 8-piston,

variable-displacement pump delivers 28.5 gpm (1.8 L/s) at 1800 en-
gine rpm and 2000 psi (13 790 kPa) {140.6 kg/cm?). Maximum sys-
tem pressure is 2400 psi (16 548 kPa) (168.7 kgicm?).

Landfill Buckets Capacny Width
Refuse ................ Dirt: 2% cu. X . 110.77 in.
(210 m ) (2.81m)
............... Refuse 4‘/: cu. X .
(3.44 mY)
Light materials ............. 4%2 cu. gd. 110.7 in.
(3.44 m3) (2.81 m)
Multipurpose .......... Dirt: 2%z cu. x . 104.75in.
(1.91 mY) (2.66 m)
............... Refuse 33/. cu. Zd'
(2.87 m?Y)
Compactor Wheels:
Width ... .. 23 in. (584 mm)
Diameterovercleats ....................... 60 in. (1524 mm)
20 traction cleats/wheel (length attip) ......... 5.5in. (140 mm)
10 contour cleats/wheetl (length attip) ............ 3in. (76 mm)
Compaction ....... Up to 3830 psi (26 408 kPa) (269.2 kg/cm?)
Weight per linear inch of drumwidth .. ... ... 367 Ib. (66 kg/cm)
Rubber damper assemblies/wheel .........................
Wheel Treads and Width:
Front and rear (center-to-center) ............... 81.5in.(2.07 m)
Width outsidewheels ........................ 104.5in. (2.65m)
Capacities: u.s. Liters
Coolingsystem ............. .. i, 47 qt. 44.5
Fueltank ......... ... ... o i, 56 gal. 211.9
CrankCase ..........ciiiiiie 20 qt. 18.9
Crankcase, includingfilter ..................... 22 qt. 208
Transmission case andfilters .................. 39qt. 36.9
Front differential: NoSPIN ..................... 24 qt. 22.7
Rear differential .................. ... .. ... 25qt. 23.7
Loader hydraulicsump ....................... 84 qt. 79.5
Additional Standard Equipment:
Adjustable cushioned seat Hand grips
Antifreeze Horn
Automatic boom height control ~ Key switch
Automatic return-to-dig Lights
Cigaret lighter Loader hydraulic system indicator
Electric hourmeter Mutfler

NoSPIN front-axle differential
Parking brake warning light

Engine side shields
Ether starting aid
Fire extinguisher Precleaner

Fixed drawbar Pushbutton safety start
Front and rear windshield wipers Radiator guard and screen
Fuel filter Reverse warning alarm

Gauges: ROPS cab wrheater/defroster and
Oil and temperature pressurizer
Fuel Seat belt
Engine oil pressure Three-spool vaive
Voitmeter Toolbox
Coolant temperature Transmission disconnect
Transmission oil temperature  Windshield washer

Transmission oil pressure Vandal protection

SAE Operating Weight: Ib. kg
Withrefusebucket ..................... ... 33,746 15310
With multipurpose bucket .................. 34,490 15640

Special Equipment:

Adjustable suspension seat, vinyl or cloth covered
Air conditioner

Engine coolant heater

Light-materials bucket

Muitipurpose bucket teeth

Muitipurpose landfill bucket

Rear-view mirror

Refuse bucket

3-inch (76 mm) seat belt
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646C COMPACTOR DIMENSIONS

Radio Antenna

——— Cab Lift Hook
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81.5in. (2.07 m)
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DIMENSIONS
BUCKET CAPACITIES A B [
4%2 cu. yd. (3.44 m’) Refuse 33.5in. 9ft. 11.3in.. 22 ft. 3.4in.
(851 mm) {(3.03m) (6.79 m)
3% cu. yd. (2.87 m?) 34.60 in. 9ft. 3.9 in. 23ft.1.5in.
MultiPurpose (879 mm) (2.84 m) (7.05m)
4%2 cu. yd. (3.44 mY) 42.27in. 91t 2.53in. 231t.3.8in.
Light Material (1074 mm) (2.81 m) (7.11m) —
/s
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€ of wheels
104.5 in. (2.65 m)
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Capacity SAE heaped 3.8 cu.yd./2.9 m?
Breakout-force 45,200 1bs/201 kN (20,500 kg)
Static tipping load 41,200 1be/18,690 kg
Dimensions ft-in/mm
E Overalllength 22’ 87/6910
H Dumping height at 45° 10* 6773200
I Reach at 45° 4 27/1270
K Max digging depth below grade 5”1 125
U Overall height 18° 7°/5875
T Max h of hinge pin 13’ 9"7/4180
V Height of hinge pin with maximum bucket tilt 1"10™/ 555
W Width of bucket . 9* 0™/2750
Operating Weights 1bs/kg

Basic machine with standard bucket and
triple-grouser trackpads 187/457 mm
dou trackpads 20”/508 mm
double-grouser trackpads 22”/560 mm

53,900/24,450
53,900/24,450
54,300/24,620

double-grouser trackpads 26™/660 mm §5,000/24.950

Ground Pressures PSl/kg/cm?

Basic machine with standard bucket and

triple-grouser trackpads 18”/457 mm 12.94/0.91

double-grouser trackpads 20”/508 mm 11.66/90.82

double-grouser trackpads 22”/560 mm 10.66/0.75

double-grouser trackpads 26”/660 mm 9.24/0.65

Required Components Part-No.

@ Loader linkage 9034 883

@ Standard bucket ‘

8034 767 J
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RUN DATZ: 12/05/87 SANITARY DISTRICT OF ROCKFORD UPDATE
PROGRAM = SHDTMNTH SEPTIC HAULER®S MONTHLY REPORT
NOVEMBER 87

DETAIL FOLIO NO 0791903SS HEADER FOLIO NO

WINNEBAGO RECLAMATION SERVICE

ATTN: JOHN LICHTY

4920 FOREST HILLS ROAD

ROCKFORD . IL 61111

20D 3188 TSS 284
DATE PAGE NO L8S
1-02-87 17457 429800 =
1-02-87 17458 439220 %
1-02-87 17459 489340 =
1-02-87 17460 44,000 =
1-02-87 17461 434960 %=
1-03-87 17462 444120 *
1-03-87 17463 444140 =
1-04-87 17464 4T+900 =
1-04-87 17465 444600 =
1-04-87 17466 454580 =
1-04-87 17467 454260 *
1-05-87 17468 444280 =
1-05-87 17469 47000 %
1-05-87 17470 439340 *
1-09-87 17001 459040 %
1-09-87 17471 459880 =
1-09-87 17472 43+900 =
1-09-87 17473 449440 =
1-09-87 17474 4494160 =
1-09-87 17475 449200 =
1-10-87 17002 449260 %=
1-10-87 17003 449420 =
1-10-87 17004 444120 =
1-10-87 17005 469580 =
1-10-87 17006 459140 %
1-12-87 17007 45500 *
1-12-87 17008 449340 *
1-12-87 17009 454400 =
1-13-87 17010 449800 *
1-13-87 17011 4849040 *
1-13-87 17012 449960 *
1-13-87 17013 434220 =
1-13-87 17014 449680 *
1-13-87 17015 454260 %
1-13-87 17016 429940 *
1-16-87 17017 444980 *
1-16-87 17018 434480 =
1-16-87 17019 439460 =
1-16-87 17020 4449620 *
1-16-87 17021 444860 =
1-16-87 17022 434880 =
1-16-87 17023 46+400 =
1-17-87 17024 419980 %=
1-17-87 17025 444240 *
1-17-87 17077 444760 =
1-18-87 17078 4349340 =
1-18-87 17079 4349520 *
1-18-87 17080 469300 =
1-18-87 17081 459200 =%
1-18-87 17082 4449300 =
1-18-87 17083 449960 =
1-23-87 17084 444640 *
1-23-87 17085 444800 =
1-23-87 17086 454200 =
1-23-87 17087 454100 %
1-24-87 17088 454920 %=
1-24-87 17089 474200 =
1-24-87 17090 479860 =
1-24-87 17091 449420 =
1-25-87 17092 45,080 *
1-25-87 17093 449260 *
1-30-87 17094 454260 %
1-30-87 17095 449420 *

PAGE:
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RUN DATE: 12/05/87 SANITARY DISTRICT OF ROCKFORD UPDATE
PROGRAM : SHDTMNTH SEPTIC HAULER®S MONTHLY REPORT
NOVEMBER 87
DETAIL FOLIO NO 0791903SS HEADER FOLIO NO
11-30-37 17096 449460 *
11-30-87 17097 469560 %=
11-30-87 17098 429660 =
11-30-87 17099 469600 =
11-30-87 17100 394140 =
TOTAL LBS- 35043,680 / 6305.146 = TOTAL CCF
TOTAL LBS BILLED- 640874360 / 63054146 = TOTAL CCF 3ILLED
TOTAL LOADS- 68 CHARGE FOR LABWORK

% FLOW DOUBLED FOR BILLING PURPOSES ONLY AS PER ORDINANCE NOe. 483.

PAGE:
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Small pertable
cdewatering pump

Compact one-man pump has low power
consumption
— 4.5 HP single phase (230 V) motor
6.0 HP three phase (230/460 or 575 V)
motor.
- High heads to 125 ft.
- Upto 450 U.S. GPM capacity.

Applications: The BS 2095 is ideal for fast de-
watering of deep holes, trenches, ditches,
excavations etc.

Design features

A Junction chamber. [n the cadle entry water sealing is functionaily separated
irsm strain resef, No epoxy. grommat's controiled compression (no over- of
under-:grtening) assures leakproof seating. Beyond the cable entry, the ter-
mnal oard provides a seccrary seal orotecting the mator housing. Terminal
baard connectons easily cnanged to suit vanous service voltages.

8 Motor. Non-overioading tor tull performance range. Runs i ar, safer, more
eficient, and easwer (0 service than ail-tilled motars. Stator—Class £ winding
rated 10 310°F (155°C). shnink-tt: improves cooing, no ieakage, no outside
retainers penelraung rousing. Conservative design aliows at least ten starts
per nour. Inherent cooling of motar by tull effluent low allows unit o pump
cont:nuously with mator apove hquid ievel.

C Shaft. Staintess Steel. Upper neanng's shaing hit allows fof shait's heat ex-
pans:on. High cantact angle anuinction Iower beanng,

D Shatt seal.Precision engineered mechanical shatt sealing system incorpor-
ates independent goudle face seals with tungsien carbude faces running in ol
tortang life. its compact propretary desigh and practically zero leakage rate al-
'ows smatler ou housing resuittng :n short shaft overhang.

E Liquid end. Semi-open mulb-vane impelter is made of abrasion-resistant
steet (80 Rc Margness) Synthetic rubber-clad wear plates are easily adjust-
able—or repiaceable —to maintain anginal hydraulic performance. Hydraulically
effic.ent dittuser gesign Snack adsorong sprng-cushioned stramner,

n

Sheli. High-strength ignt-weignt alum:num alloy housing. Static seals are
leaxproot 0-rnngs n precision-machined, Sikiing it Type grooves with con-
lrotled compressicn Al fasteners in stainless steel,

CAT SEC 73
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Power input and performance data

Sower DUt WW

St \ 248 79, \244 3¢
S0 L — ala o ;

I,, o o - ~J .u_.‘_“ 1

LR L 12 o . R St
0 50 00 150 200 250 300 350 400 450 500 USGPMm

———f» Capacity

9 200 00 &C0 800 1000 1200 1400 1600 1800 Vmn

Version

High Head Impeller Code 238 Phase 3¢
High Heac impelier Code 240 Phase 1¢
High Volume Impelier Code 244 Phase 3¢
High Volume impeller Code 246 Phase 1¢

Technical specifications:

Service 1¢ Single Phase, 60 Hz
3¢ Three Phase, 60 Hz
Rating (HP) 1945
3¢6.0
Voltage (V) 19 230

3p 230:460Q 0r 575
CurrentiAy 1o 21

3¢ 15.4/7.7 or6.1
RPM 1¢p 3450

3¢ 3450
Power Cable 350ftof+10/4

i

Strainer 160 rcies va"x1%2" each E Wi ;
il specs 3.0 pints (1.41) 10W30 -—W2
Controls:

Manuai and auicmatic Designed for rugged service with rain-
ugnt {(NEMA 3) enclosures and magnetic/hydraulic overload/
preaker protection For un-attended (automatic) operation the
Fiygt 8 408 level control. utiiizing the ENH 10 level sensors
and the soid state FPC-80 electronic controls are available.
Ask for uterature.

SN 0f Ros<e
“o sl aree Phase. JiCie0 o 3TV

Single Phase 230V

LEASIm L SLItarge

Yeical Hose Three ¥rise S.nge Phase

L Swze  '00° 200 ) el A 300°
1200 3 - 100 82 - - -
90 3 165 150 120 <0 85 65
£0° 3" 20 189 162 145 138 120
30° th 255 230 180 193 180 138
0’ 3" - 270 212 238 222 138

High Volume, Three Phase 230/460 or 575 /.
Single Phase. 230 v

Lengin ol gischacge nose

Vertical Hose Three Pnase SinGie Pnase
Lt Size 100’ 200° 500" 100’ 200" 00

80" 47 255 200 185 65 55 S0

45" 47 265 250 212 178 165 150

300 4" 352 322 265 260 240 205

15" 4" 415 380 315 323 300 260

o’ 4" 460 427 355 - 350 295

Max. allowable cabie extension lengths (ft)
(i agditon to 5Q' supplied with pump;

Exlension Canle Size

Service Phase ne #8 5 .
Voltage*

230V 1o 200 300 430 700
230V 3¢ 300 430 700 1100
450V 3¢ 1550 2200 3500 5600
575V 39 1600 2300 3700 3800

e

° Values shown assume luil service vollage measured with pumng running

Dimensions

Oiscramge Wh W Wi Wiz 2l ol Segnt Tarcem
connechan inches mm ncnes ™M acres mnm es g 230NeCHON *
3" Righ Head

3"Hose _ '4% 375 13% 337 197 505 106 48 3"Hose
connecton

connecLon
3-8 13% 335 13% 1337 97%¢ 505 €6 43 3'Hose
NPSM Iprnecuon
{Male)®
(Caontineg
Spaces)™*
3.8 18% 387 13 337 197 5G5S L8 48 I Hose
NPSM gnnechon
Male)
4" High Yolume

4°Hose | '5'1 390 3% 337 197 S05  'C6 48 4" riose

connection connecton
4°-8 16% 430 3% 337 197 505 06 48 4 Hose
NPSM zonnecuon
(Male)

*Optionat

“*Narrower 10 lit into cont ned spaces

Low suction collar

A special rubber collar. is avarable tor the BS 2095, which per-
mits to pump down to floor levet without sucking ar.

FLYGT CORPORATION, 129 Glover Avenue, Norwalk, CT 06856. Tel. (203) 846-2051

Kegional Othces: Souln San Francisco. CA (415) 873-0626. Atlanta iNorcress, OA (40415480373

b L:YGT

A SUBSIDIARY OF ITT

Milwausee (New Beriin) Wi (412) 78422335, Dallas (Adc:son TX1214:233.1073

Flygt Canada, 300 Labrosse Ave., Pointe Claire (Montreai) P.Q. H 9R-4VS5, (514) 695-0100

BS 2058 F gt Curporation 85 05 LT s registerea trade mark ! Fiygt AB Copyrignt & 1983 Fiygt A8 2 ctesrtakce:

2/

LY



Pump Performance (Water Sp.CGr. 1.0)  Ihipping Weights and Volumes (Nominal)
R R . A S e, | Pump--| - Pwmp - | _DOMESTIC PACKEQ EXPORT PACRED
SRR b LRSAD. Aol TRIN Onty - | Weigtt Volome Weight |- Vc'ume
;- METERS {be) (Xgs) | ('bs) (Xgeh| (M) (W) ! (M) (Xgs) ! (AT (AP)
[ 4&1 . 20 w0} 3% 6| 14 04| 58 25 7 s
282% | so T | r 3| 18 05 {05 835 a0
Imas 65 0} 89 40121 06|15 ST | ez .12
| 150 88 [26 13 5t 18|26 103 [ 63,
15570 [ 200 104 6.1 184 20 104 LGt
275 125 1370 168 34 24 {370 168 ). 84"
293 134|388 175 | 8.4 24 383 176 [ .24

Dimensions (Nominal)

7 r] T DiaMETER LENGTH COMMECTOMS
PumpHP | inctes ~ mm | Inches mm | Discharee ‘| Soction
L 13T p 15 381 [A%T NPT (R 1%TGNK -
. 188 18 457 | NPT (R, | 3 Vit (mp |
U188 | 24 609 1 2WWPT(F) L3 Viet(m
- 188 2 559 | 37 NPT(R 1737 viet m)
267 29 737 | 4'NPT(R [ 5 Vig(m);

%7 | .31 TR | AT NPTUR - |ASTVieim)-
327 35 83| 6" wTR | & viemy

Cable Information

e U seel " 60Hz AWG Stzes
“pumg | Codie-f T ” ~—
= KP.. | Loags fmisv-{ 230v | asov | stsv-

i} 1dre | /8 | 144
b 1274 8 1274 1 124
12/86 | 1204} 123
1 8/33 ) 74| 1278
8/3/3 4 144 | 12/4
6/33 § 6/3/3 | &/3/3
.=} 83l 833

Typical Construction

%2
(Some features may vary "; «— Cabie
depending on pump size) 3 -
1. Y
Ty
” -
Two liling lugs o 2 = 1 b fa:e«':e
on center Lne q: ; y " Tnnec:.on Box
3 il 3 Al Pressua test oiug
Pated tastenars » TERES ‘¢ ol
. ascnarge

O nng sianc sems - FrenLDn et

Cactal Coatil G

Mator «Ory Type) —1F - <8 1% Liatet Bt Passage

ANN-COUICHON 1RAld g
~enies sutaces ity

Scecia: ~rras.cn Res siant
Jearcate -: funshed as
targare 'eature on 2

X l ang 3° pumos

19544, 42 5 g v;: Staniess sieet snaft
Avaiable in: (3) 1 & 3 phase, (b) 1 pnase onty, (¢) 3 phase only. O ring staic sears

OuPiug —1i3

A-piubncatec
12 LSl Deanng

Srait seal iNLiACz.

Joique Prosser sediIned
2 alive "S- 3NN baai

Ovi Chamoer LuIDOArC

For Sesi Ludricarion

SZeC.a IEMa5 eumrEgestant

Case ung ociear

Ruggey “* s
SuCHON Sirdiner

TYPICAL STANDARD LINE PUMP

“Patenteq P-IsseraeSIgne T (0O CAIT T8 313N - £
/e 'S’ Stan s2al 0f exenced Service 2 - 2-4Lr? LIS



SP 4 Selection Charts

RATINGS ARE !N GALLONS PER HOUR (GPH)
SP4-26 (3 HP)

SP4-19(2 HP)

-

Frcuon losses in discharge pipe and Hings are not included in tables.

D SERTRE SRR Ol I S FLOW RANGE
AEY a0 AT (RS
., Ei SESEY 11 to 28 GPM
N | PUMP OUTLET
: ; -
o 12" NPT
1669 | 227 '
1674 1638 (218
1680 1643 1610 ' 209 H
1647 1615 1578 | 211 13
1651 1619 1583 1539 | 192
s _ 1656 1623 1589 1545 1490 | 183}
iExaeakhadd 1573 1415 1308 1193 1078 966 | 102 1627 1594 1552 1498 1433 | 1757
24D 1515 1323 1208 1093 981 867 | 931 1666 1598 1558 1506 1442 1368 | 166
' Q] 1441 1224 1108 996 882 751 | B5Ldy 1636 1564 1514 1451 1379 1298 | 157
i 1352 1124 1011 898 770 596 | 764l 1608 1521 1460 1389 1309 1226 | 148
gl 1255 1026 913 789 623 365 | 67 %3 1575 1469 1399 1320 1237 1152 | 140§
‘ 1154 929 807 649 407 59 48 1535 1409 1331 1248 1164 1080 | 132 f
1055 825 674 447 50 44 1486 1342 1259 1175 1091 1009 | 123
bor; 958 697 484 135 41E# 1428 1271 1186 1102 1020 938 | 114
: 858 518 192 33 1% 1363 1197 1113 1030 949 864 | 106
A 740 246 244 1293 1124 1041 960 876 782 | 97
1220 1052 971 887 795 683 | 88
4 1147 981 899 809 699 554 | 80
PAl 1003 834 731 598 411 142 | 62
858 637 467 224 B
674 298 28
" Friction t0sses in discharge pipe and fitings are not inciuded in tables.
SP4-36 (5HP) SP 4-42 (5HP)
" 1662
1666 1641 1676 | 333
1670 1644 1621 1679 1655 | 324
1647 1624 1598 1668 1637 | 315
1627 1603 1575 1661 1640 1620 | 307
1606 1579 1547 1664 1643 1623 1602 | 298 L§
1583 1552 1514 1667 1645 1625 1605 1582 | 289 ¥
1556 1520 1477 1648 1628 1608 1585 1559 | 281
1525 1483 1435 1631 1611 1588 1563 1533 | 272
1489 1442 1389 1613 1502 1567 1537 1503 ' 264
1448 1396 1340 1595 1570 1541 1508 1470 | 255
1404 1348 1289 1574 1546 1513 1476 1434 | 246
1355 1297 1236 1549 1517 1481 1440 1335 | 238 i
1305 1244 1183 1522 1486 1445 1401 1353 | 220§
1253 1191 1130 1491 1451 1407 1360 1310 | 220
1200 1139 1078 1457 1413 1366 1317 1265 | 212
1147 1086 1027 1419 1373 1323 1272 1220 | 203
1094 1035 976 1379 1330 1279 1227 1175 | 194
1043 984 924 1337 1286 1234 1182 1129 ! 186 M4
991 932 871 1293 1241 1188 1136 1085 | 177
840 879 814 1248 1195 1143 1091 1040 | 168
888 823 749 1202 1150 1098 1047 997 ! 160
770 686 583 1112 1061 1010 960 908 ' 142
613 489 329 1023 973 922 869 812 | 125(;
376 181 936 884 828 766 695 | 108
843 783 715 634 535| 90
734 657 564 448 303 | 73
591 481 345 173 56
20 e e i T o



WEEXLY WELL LCG
PAGEL PIT
) ,.ELL.#! DEPTH QF WELL DATE LEACHATE LEVEL TIME PUMPED DATE kgﬁggA;SMt%éL
3 | a9 g9 1ERS Yt A M. g’
H-4 47" L2 B-25 23’ |
-5 50 Lo’ 19-25 2.6 7 P.M. S, &
_H-6 49" -8 Qb AM. 38"
-7 42
-8 28"
\_
- .




WEEKLY WELL LOG

PAGEL PIT

! LEACHATE LEVEL

helNb #! DEDTH OF WELL] _OATE LEAGHATE WEYE. LIMEDUMPRD. L. BATE
]

1-2 49"

3 4% 58,5’ | Sra s 227 3” A szis”
14 13 §3° | §-25 273 A N, s3°
.5 48"
6 | so F-2¢ 25’ ¢ [O:00 AM. | posm| 5D’
1-7 48" 28 227 1:00 Paa  |loo Pm. V4 4l
18 41!
_J-1 35

L2 49! <28 316" 2. M, 49
. 46" 2-28 30 P. M PM. | ¢
J-4 38"
K1 50"
_K-2 52

(3| so o

_ [

—~—q
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PAGEL PIT LANDFILL
ILLINOIS
C 9078

ROCKFORD,

-

o METHANE STUDY
i*ﬂ]HINNEBAGO RECLAMATION SERVICE INC.




WARZYN

ENGINEEPING INC

Consulting Engineers « Civil » Structural Geotechnical « Materials Testing « Soil Borings « Surveying

1409 EMIL STREET, P.O. BOX 9538, MADISON, WIS. 53716 « TEL. (608) 267-4848

August 15, 1980
C 9078

Mr. Chuck Howard, President
‘Winnebago Reclamation Serv1ce. Inc.
600 Boyleston Rd. :

Loves Park, IL 61111

Dear Mr. Howard:

) Enclosed are five copies of our report Methane Study, H1nnebago
Reclamation Service.Inc., Pagel Pit.Landfil1l, Rockford, I1linois. The -
report shows conclusively that. methane migrat1on away from the landfill

in the vicinity of -the: Lyford Baxter: and Booth res1dences has been '

r\,'n“ \f*

I'will be in Rockford on Nednesday, August 20, 1980 at 10:00 aum.
to meet with you and Jim Hemberger to. discuss this report and monitor the . - .

expanded venting system. anﬁ,, s nVu w.“,

...1'-»

1f you have any quest1ons you want answered before I arrive on
Wednesday, please call. ..
Very truly yours,

WARZYN ENGINEERING INC.

Steven G. Wittmann
Project Manager

SGW/amh
[WEI D6-6]
cc: Jim Hemberger (1 copy)
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METHANE STUDY
WINNEBAGO RECLAMATION SERVICE, INC.
: PAGEL PIT LANDFILL
ROCKFORD, ILLINOIS

INTRODUCTION

This study concerns the production, movement and methods of con-
trolling anaerobic deeomposition gases associated with the Winnebago Reclam-
ation Service Inc. Pagel Pit Landfill. Approximately §0% to 90% of the
gases generated within refuse are a combination of methane (CH4) and carbon
dioxide (C0z). These gases are heing produced within the existing refuse"
fill area at the Page] P1t Landf111. It has been shown that these gases are

not remaining thh1n the refuse f111 area where they are generated but are

. v

migrating 1atera11y through porous subsoi]s., Because of this lateral m1gra—i
tion, 1nf11tratton of these gases into adaacent bu11d1ngs becomes a concern;

Carbon d1ox1de 1s an 1nert gas about 1 1/2 times as dense as air.
Due to the relat1ve1y Iow poss1b111ty of carbon dioxide causing a safety
hazard to nearby propert1es, th1s report w111 deal with the other major
component of landfill gas, methane, and its potential hazards.

Methane is a very reactive gas at high temperatures. In fact, it
is the major component of the natural gas we burn as a heat source. The
major concern with high concentrations of methane in a landfill environment

is the danger to 1ife and property from fire and explosion. Methane is com-

bustible when in concentrations of 5% to 15% by volume in air. Concentrations

WARZYN

ANIE B Mtd el

b 4 4



C 9078 2 August 15, 1980

of methane monitored during this investigation within and adjacent to areas
of past refuse disposal were in excess of the 5% lower explosive 1imit (LEL).

Initial site inves;igations found methane to be entering a‘strucfure
owned by Winnebago Reclamation Service Inc. and utilized as rental property.
Based on an initial site visit, it was recommended that permanent methane |
monitoring probes be insta11ed‘both within the refuse fill area and adjacent
to the fill boundaries to determine the extens of lateral migration of u
methane away from the refuse fill area. ' | '

As the methane gas exits the refuse disposal area either in
underground soil layers or through the surface of the fill, it must pass
through the explos1ve 5% to 15% range as 1t is diluted with air. In .most
circumstances a combustion ign1tor is not present when the methane reaches
the flammable range. However, this is where the danger lies for buildings

yE

built on or near the refuse dlsposal area.'

a1
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HISTORY

Winnebago Reclamation Service Inc., obtained a license to
operate a 60 acre asphalt Tined sanitary landfill located south of
Rockford, I1linocis, in 1972. Initial solid waste projections estimated
that approximately 125,000 tons of refuse per year would be disposed of.
Total capacity of the Iandfill is two million cubic yards.

Warzyn Engineering Inc., was coﬁt;cted in March, 1980 after
Winnebago Reclamation Sefvice Inc., léarﬁéd that methéne was entering the
foundation of adjacent gfrdcfures; Aﬁ.investigation was outlined and |
initiated to determine if that mefhaﬁe was higrating away from thé landfil}

and if so, what preventative measures could be taken.
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PURPOSE

The pprpose of this report is to document subsoil conditions
encountered during installation of the permanent methane monitoring probes,
describe installation techniques and procedures used during the field
investigations, obtain methane concentrations beneath the surface soils,
and make recommendations for remedial measures which can be taken to alleviate
the methane problem. This report is net required by any regulatory |
agency, rather it is being pfepared at the.request of the Winnebago Reclamatioq
Serviee Inc. | h

The methane investigation was'initiated during March of 1980. From
that point until July, 1980 periodie ﬁon%tpring took place in the permanent
methane monitoring probes 1nsta11ed in and adJacent to the refuse fill area
and in adjacent bu11d1ngs. The purpose of obta1n1ng methane readings for ’
this extended period of t1me was to determ1ne lf methane concentratxons

v,

vary dur1ng seasons of the year when they act1ve1y vent through the granular o

1 f

surface soils and when they are sealed beneath the frozen ground. The
v T

data obtained during this per1od1c mon1tor1ng was utilized to define the

extent of 1atera1 m1grat1on of methane and the areas of highest methane

. concentration.

As a precautionary measure, Winnebago Reclamation Service Inc.
installed exhaust fans in the basements of the two rental properties which

they own immediately adjacent to the refuse fill area.
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INVESTIGATION

The installation of the methane monitoring probes was conducted
in a two stage program. A benefit of this two stage program was that
data obtained during the first probe installations could be utilized to determine
the most advantageous placement of the remaining probes. -Nine of the twenty-‘
four probes were installed on March 5, 1980. The remaining probes were'
installed on March 6 & 7, 1980. See Drawing C 9078-1 for a location map of
the methane probes.

Installation of the permanent methane monitoring probes was
performed by a mobile soil boring rig. A log of the subsurface materia]s
encountered was recorded to determ1ne types and thicknesses of soil dep051ts
and refuse encountered. See Appendfx A for logs of subsoil materials
encountered at the mon1tor1ng probe locat1ons. One to three mon1tor1ng
probes were installed at varying depths with1n each soil bor]ng. Flgure 1
depicts a typ1ca1 permanent methane monitorIng probe. The lnstallatvon
procedure utilized a]]ows the monitorlng probes to be set at spec1f1c
depths vwhere changes 1n 5011 texture take place or within pockets of refuse.

The depths of the probes within the soil borings are determined
. by the type of soil materials present at each location. If a silty or
clayey soil layer was encountered, a2 probe was installed immediately beneath
that layer if possible, to determine if methane was being trapped beneath
it in more porous granular layers. Each probe tip was backfilled with
granular material to keep the intake openings from being plugged. Bentonite
seals were installed above and below the monitoring probe tips to limit .
methane migration up the soiT boring hole and insure that specific soil

horizaons were being monitored.
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Each nest of monitoring probes is protected at the surface with a
2 - 3 foot section of 4" PVC pipe. Methane readings are obtained from 1/8"
diameter tubing inserted into the monitoring probe. In cases where more
than one probe is installed, the 1/8" tubing is color coded according to depth.

Methane concentration readings are obtained by attaching the intake
of the methane meter directly to the probe. An initial reading is obtained
from the probe, then the probe is purged and checked again. This method of
testing enables methane, which may be present in fhe soil in very low
concentrations, to be detected if it has concentrated at the probe tip.

The second reading is an accurate check of the actual methane concentration.

Because of the detected methane in and around the structures
adjacent to the landfill on Lindenwood Road, the hajority of permaneﬁt
monitoring probes were installed in that afea. Foﬁr permanent probes were
installed within the refuse fill area to décument methane concentrations
within that refuse and the effect of future remedial action.

Generally, subsoil conditionS enﬁountered consist of deposits of
sands and gravels, sometimes inter-mixed and sometimes in relatively uniform
deposits, overlain by 1 - 3 feet of siltier soil. Bedrock was encountered
. at shallow depths east of Lindenwood Road in the vicinfty of the Lyford house.

After installation of the permanent monitoring probes, a monitoring
program was initiated to document whether methane concentrations varied
between winter and summer climatic conditions. It was anticipated, that
the frozen surface soil conditions present during the winter months would
inhibit methane migration out of the surface sdils causing the concentration
to build in the subsoils and resulf in the greatest lateral migration

of the Tandfill gases. As the surface soils thaw during the Spring, the
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soil is still saturated, reducing the ability of methane to vertically
migrate out of the surface soil. As soon as the surface soils have thawed
and have sufficiently dried, the landfill gases can vent through them.

To define this seasonal fluctuation, methane readings were obtained in
the permanent monitoring probes during the initial installation of the
probes on March 5 - 7 upon completion of the installation of the probes
on March 11, and on April 2, May 23, and June 13, 1980. The results of

the monitoring are shown in Table 1.
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METHANE TESTING
PAGEL PIT LANDFILL

C 9078
TABLE 1
Probe Probe Depth Percent Methane I[n Air
No. Color (Feet) 3-5-80 3-6-80 3-7-80 3-11-80 4-2-80 5-23-80 6-13-380
6l Red 23 a3 47 - 50 13 38 I8
Clear 5 40 43 -- 54 20 30 30
G2 Red 13 6 50 -- 51 49 46 46
Clear 6 1 47 - 52 50 46 45
G3 Red 17.5 - 18 - -- 42 43 41
Clear 8.5 A 46 44 - - 50 47 49
G4 Red 13 62 S - -- - - 60 -- --
Clear 5 56 - - -- 56 - --
GS Clear 17 46 52 | -- . 42 56 -- --
G6 Red 15 50 51 .- 4 50 45 0
Clear 5 38 50 -- - 50 50 43 0
G7 Blue 7 S - -- - 52 43 -
Clear 17 49 50 -- 50 51 46 -—-
G8 Red 29 54 53 -- -- 52 46 4
Blue N 52 -- -- -- 51 44 1.4
Clear 5 32 55 -— 48 52 45 0
G9 Red 17 12 -- -- 32 38 36 0
Clear 7 0 40 - 43 40 16 0
Gl10 Red 15 - - 48 50 " 0.6 0 0
Clear 6 -- -- 48 51 0 0 0
G611 Red : 9 -- -- 0 0.8 0.1 0 0
Clear 5 -- - . 0.8 1. 0 0 0




Probe Probe Depth Percent Methane In Air
No. Color (Feet) 3-5-80 3-6-80 3-7-80 3-11-80 4-2-80 5-23-80 6-13-80
G12 Red 8 -- -- 0 0 0.4 0 0
C]ear 5 - - 008 0 00] 0 O ’
G613 Red 10 -- -- 2.5 0.8 1 1.8 0
Clear 5 -- -- 3 0.3 0.2 1.4 1.4
G15 Red 12.5 -- - 4.5 0.3 0 0 0
Clear 5 -- -- 0 0.2 0 0 0
G16 Clear 5 - -—- " 14 24 " 8 0 0
G17 Clear 12 -- -- 4.% 4.5 0 0.4 0
G18 Clear 4 -- -- 22 22 3 0 0
G19 Clear 6 - - .18 34 4 0 0
620 Clear 7 -- - 0.4 0.3 0.8 0.4 0
G21 Clear 14 - - © 2.5 0 0 0.1 0.1
622 Clear 18 - - 0 0 0 0 0
G23 Red 10 - -- 0 0 16 28 0
Clear 5.5 - - 0 0 .3 18 0
G24 Clear 10 -- -~ 0 0 .3 0 0
~-- Indicates Methane Reading Not Obtained -




€ 9078 8 August 15, 1980

ANALYSIS

To document methane concentrations within the refuse fill area,
methane probes G3, G4, G5 and G7 were installed within the refuse at
varying depths. Typical methane concentrations within the refuse fill
area range from 41% to 60%. Methane probes G6, G8, and G9 were installed
immediately outside of the refuse fill area from §' to 29' below the
surface to document methane concentrations withih‘the varying subsoil
layers. | o

Probes G1 and G2 were installed on both the north and south
sides of the Winnebago Reclamation Service Inc., rental property (Chelise
House) because of high methane conoentration; oeteeted within the founda-
tion of this structure on previoos‘oecaeions.v‘Methene concentrations in
the subsoil at probes Gl & G2 varieo from 13i to:SOi.during the investiga-
tion. During each of the on-site invest1gat1ons, the methane concentration
within the Chelise House was checked to determine 1f a potentla] hazard
existed. Methane was detected 1nf1ltrating 1nto.the foundat1on at various
locations dur1ng every investigation. The over-al] methane concentration
in the atmosphere of the house was at a maximum of 1.5% (30% LEL) on
- March 11, 1980. Upon notification of this situation, Winnebago Reclamation
Service Inc. evacuated the house and it has rema1ned vacant since that time.

The remaining probes G10 - G24, were installed to document the
extent of the lateral migration of methane away from the refuse fill area.

Methane monitoring probes G10 - GI3 were installed in the vicinity
of the Winnebago Service Inc., rental property (Booth House) and documented
that methane was present in the subsurface soil near the house. Investi-
gations performed in the Booth House baeement did not detect any methane

infiltrating into that foundation.
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Methane probes G15 and G16 were installed east of Lindenwood
Road near the Baxter residence. Both of these probes showed inconsistent
readings during all of the monitoring periods. G15 ranged from 0% to 4.5%
and G16 ranged from 0% to 24%. The Baxter residence was investigated for
the presence of methane on March 11, 1980. Methane was not detected
infiltrating into the Baxter residence foundation.

Methane probes G17 - G23 were installed fn the vicininty of the
Lyford residence which is located east of Lindenhood Road. In the installation
of methane probes G18, G19, G20 and G23 dolomite bedrock was encountered
at from5' to 10' below the surface. Methane'was detected in relatively
high concentrations (20% to 34%) in the sof] layers immediately above
the bedrock surface. |

Analysis of the d&ta collected up to this point from the probe
installation concluded that methane may bé migrating away from the refuse
fill area through fractures iﬁ the upper layers'of the dolomite bedrock.
To verify this hypothesis, an air drill used for drilling through rock
was utilized to penetrate the bedrock to a depth of 20' at three locations
between Lindenwood Road and the Lyford residence. Methane readings were
obtained every 10' during the rock boring and showed‘no methane to be
present in the rock layers:. This verified that methane detected in
methane probes G18, G19, G20 and G23 was migrating off-site above the
surface of the bedrock.

The water supply well at the Lyford house had a methane
concentration within the well casing of from 43% to 57% during the first
five monitoring periods. The high concentrations of methane in this well
casing was part of the reason for believing that methane was m%grating
through the fractured dolomite bedrock. However, the construction of the

well is not well documented and it is possible that the casing does WARZYN
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not extend into the bedrock. This would allow the methane to migrate
into the casing above the bedrock at that point.
| The methane monitoring probes G17, G21 and G22 were installed
east of the Ljford_and Baxtervresidences to document if’methane detected
in the subsoil layers might be migrating from some unknown source east of
the Pagel Pit Landfill. A trace of methane was detected in those praobes
during the monitoring periods. The presenoe of the fluctuating trace
level methane concentrations in these probes and in several of the other
probes indicated that there may be other reasons for the{methane meter
fluctuation while monitoring these probes. | | o

A p0551b1e reason for the methane meter fiuctuation in some of
the monitoring probes is the use of PVC cement utiiized to JOln the
probe tips to the other sections of pipe and also to JOin severai sections .
of the pipe where required. The PVC cement contains voiatile substances
which when vaporized cause the methane meter to defiect, 1ndicating
erroneously that methane is present.. As the giue hardens, and the vapors
dissipate, readings are not affecteda Since not ai] of the probe tips
require cementing, this wou]d expiain why some of the probes, do not
. show this initial meter deflection. In areas of higher methane concentra-
tions in the subsoil, this minor defiection is not noticeable because of the
higher methane readings obtained. This theory has recently been sub-
stantiated on another methane intestigation conducted adjacent to a
landfill in Wisconsin.‘ The probes which may be affected in this manner
include, GI1, 612, GI3, GI5, G17, G20, G21 and G24.

From the data obtained ddring thelmonitoring periods it was
evident that methane is migrating away from the refuse fill area north
towards to the Chelise houee, east towards the Baxter and Lyford houses

WARZYN
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and south towards the Booth house. Subsurface urobing north of the

refuse fill area in the vicinity of the Scale house did not detect any
methane to be present. The west side of the landfill was not investigated
because of the lack of development.

Upon notification of the high methane concentrations in the
subsoil adjacent to several of the existing structures near the landfill,
Winnebago Reclamation Service Inc., 1n1t1ated efforts to min1m12e the
lateral migration of methane away from the refuse f111 boundary. " After
consultation with Warzyn Eng1neering Inc., wlnnebago Reclamat1on Service
Inc., designed, installed and 1s now operat1ng a methane venting system
in the southeastern corner of the refuse f111 area.

Venting wells V1 V5 shown on the attached Drawing C 9078-1

were installed on March 27, 28 and 31 and Apr1l l, 1980. The venting

wells were constructed by dr1111ng a ]5" diameter hole from the surface

-
vb—' 1.

of the refuse to w1th1n 3' of the base of the 1andf111. ‘A perforated 4"
diameter PVC pipe was 1nsta11ed 1n the.center of the hole and the hole
was backfilled with A-stone backf111 (1" - 1 1/2" dlameter) to within 5°'
of the surface of the 1andfill. The 1ast 5' was backfilled with a co-
hesive soil. The five venting wells were eonnected to a 6" diameter PVC
header pipe which was connected to a high eressure blower. The blower
is an AEROVENT high pressure, drawing 26“ of water pressure, 750 CFM
blower with a 5 hp single nhase motor. The blower draws the landfill
gases out of the refuse fill area and exhausts them to the atmosphere
via a 6" diameter vent pipe. |

On May 23, 1980 a.complete round of methane samples was obtained
in all of the methane mcnitoring probes and in the Lyford drinhing water well.
Methane, carbon dioxide and oxygen concentration readings were obtained
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in the exhaust vent prior to start-up of the bloﬁer. Similar readings
were obtained 15 minutes after start-up, 1 1/2 hours after start-up and 2 _ A
hours after start-up. The Lyford drinking water well was checked 1 hour "  ‘7: f§
after start-up and 2 hours after start-ub. The following table depicts‘

the concentrations of gases present at thé various times.-

TABLE 2

GAS CONCENTRATION ‘
" VENTING SYSTEM . .
‘May 23,1980 ; "

GAS BEFORE __ 1/4 Wr. 1 1/2 HOURS 2 HOURS
METHANE (CHa) | a4y Tasg _.]"“421 821
CARBON DIOXIDE (C0p) 0% .. - 3 321
ORYGEN (o) m om0 2%
--»éAs CONCENTRATION L e
O LYFORD WELLawst -+ | e
“ May 23, 71980 R
oas '"V?'-Bsﬁoaﬁi e 2 Hous
METHANE (CHg) o 'nsz i 4

It is evident from the previous table that the venting system is
're1ative1y air tight. The ;tab1e oiygen read1hgs obtained before and
during operation indicate that air is not being drawn into the system at
any of the pipe joints or through the cover soils in the immediate
vicinity. As expected, the methané coﬁcentration is remaining relatively
high during the initial start- up per1od. As the venting system is operaged,
we expect that the methane concentrat1on w111 be Tower. Also shown in l

Table 2 is the effect that start up of the blower system had on the Lyford
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drinking water well. The 45% methane concentratfon present before start-
up was reduced to 0% after a 2 hour period. The time period involved may
have been 1e$s than the 2 hours shown.

Upon finding that the b]ower had such a drastic impact on the
methane concentration in the Lyford drinking water well in such a short
period of time, the blower was turned off to see if the methane concentrat1on
in the drinking water well increased. After the b]ower was off for 1
hour, the methane concentration in the Lyford dr1nking water well 'was
18%. The blower was turned on again and with1n 10 m1nutes the methane
concentration in the dr1nk1ng water we]l was reduced to 0%.

Similar findings were obta1ned 1n several of the methane

A 50

monitoring probes adjacent to the methane venting system. Monltorlng probe

ElNE 5 SR I:«

G6 was reduced from a 50% methane concentrat1on prtor to start-up of the

blower to 0% after 1 1/2 hours of blower operat1on. Methane probe G8

had a reduced concentrat1on 1n the deep probe from 52% to 8%. The probe

R R M

installed 11 be]ow the ground at 68 was reduced from 51% to 42% and the
shallow probe was reduced from 52% to 48%. ‘

Samp11ng was conducted on June 13, 1980 to Yerify the continued
. methane venting capabilites of the venting syetem.' The blower had been
in operation 8 hours per day for a two week period. It was found that
the venting system was continuing to 1ower methane Tevels within the
adjacent methane monitoring probes. The methane concentration in
Probe G8 was lowered to near 0% in all three depths being monitored. Prabe
G6 remained at 0%, G7 was Iowered from 43% to 0% and G 23 was lowered
from 28% to 0%. No detectable levels of methane were found in the Lyford

drinking water well. To make a fvnal determ1natxon as to whether the
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blower was having an impact on the methane concentrations in the drinking
water well, the methane venting system was shut off during this sampling
period. After a period of 1 hour the methane concentration within the
drinking water well casing was 10%. Within 3 minutes of turning on the
biower, the methane concentration was reduced to 0%.

Methane probes Gl and G2 in the vicinity of the Chelise house
were not affected by the installation and operétion of the methane venting
system. During the May 23 and June 13 samplings, methane concentrations
remained in the 30% - 40% range in thosé two probes. However, as is
shown on Table 1, the remaining areas outside of the réfuge fill limits
where methane probes have been insta]féd héve been successfully evacuated

of methane in the subsoil layers.
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CONCLUSIONS

1. Methane is being generated within areas of past refuse filling. Evidence
of this is found in monitoring probes installed within this area. Methane . .
concentrations typically are in the 40%-60% range. S

2. Methane has been detected in adjacent structures up to 300 feet from the
edge of the refuse fill.

3. Subsoil conditions encountered ocutside of the refuse fill limits, (sands &
gravels) allow lateral m1grat1on of decompos1t1on gases to occur.

4. The methane monitoring program was conducted over a four month pervod in.
the Spring and early Summer of 1980.- It-showed that methane concentratxons
did not vary substantially dur1ng the per1od prior to installatlon of =~
the methane venting system. ' I

5. Data collected dur1ng the subso11 investigation and mon1tor1ng period '
indicates methane is mxgrat1ng away from the refuse fill area.

6. N1nnebago Reclamation Serv1ce Inc., initiated positwve efforts to control

lateral migration of methane upon not1f1cation of resu]ts of the 1nvest1gatxon. ;ﬁ-il

SR

7. Methane monitoring on May 23 1980 and June 13 1980 1nd1cated that Ll
the methane venting system. 1nsta11ed within the refuse fill Yimits had =~ — . =
an immediate impact on detected ‘methane: concentrat1ons in the v1c1n1ty L
of the Lyford res1dences. S :{ SEZDEENE {ﬁf-a-a=ﬁ<

8. This report shows conc1u51ve1y that the methane ventlng system 1nsta11ed
is controlling methane migration away -from the refuse fill area in the
vicinity of the Lyford, Baxter and Booth res1dences.

AR

RECOMMENDATIONS

" 1. The active forced induction gas contro] system already installed should
remain in operation year-round.

2. After methane levels have stabilized it may be pOSSIble to operate the
venting system on a periodic basis.

3. The methane venting system should be expanded to include the refuse
fill area adjacent to the Chelise house. As of the date of this
report, Winnebago Reclamation Service Inc., has expanded the methane
venting system to include this area. No testing has been conducted to
verify its effectiveness. Ve L : Lo

4, Periodic testing of methane levels in the probes, venting system and
adjacent structures should be conducted.
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CLOSING REMARKS

Upon notification of the methane migration problem Winnebago
Reclamation Service Inc., im’tiated imediate efforts to identify the
source, define 1ts movement and e‘l'immate the problem. Their effort has
resulted in the removal of methane from areas wh1ch may cause a hazard.

Subm1tta1 of th1s document to the regulatory agency or agenc1es

¥ : o

which have Jur1sd1ct1on over the sanitary landfﬂl wﬂl document winnebago

Reclamation Service Inc., efforts to ma1nta1n an env1ronmenta11y sound

'1 ;T""f LT .\ ;
landfill operation. ' S

If you have any questions regardmg th1s report, please contact us.

f T

Very trul_y yours.

-(‘fl

‘~fwAszn ENGINEERI G INC.

Steffen G.- mttmann T
B Proaect Manager‘
'.z..x, e ‘. ’

SGW/amh
(WEI D6-6]
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ENGINEERING INC

Consulting Engineers « Civil « Structural » Geotechnical » Materials Testing « Soil Borings « Surveying

1409 EMIL STREET, P.O. BOX 9638, MADISON, WIS, 53785 « TEL. (608) 257-4848

October 5, 1981
C 9078

Mr. Chuck Howard, President
Rockford Blacktop Construction Co.
600 Boyleston Road

Loves Park, IL 61111

Re: Pagel Pit Landfill
Stunted Vegetation &
Methane Investigation

Dear Mr. Howard:

Enclosed is our report entitled, Stressed Vegetation and Landfill
Gas Investigation, Pagel Pit Landfill, Rockford, [11inois. From the invest-
igation, analysis and conclusions outlined in the Report, it is evident
that landfill gas migration from the landfill has impacted offsite property.
By implementing the short and long-term recommendations included in the
report, migration of those gases can be reduced.

We are availablé to-ﬁéet with ybu tovfurther discuss landfill
gas migration and control from the Pagel Pit landfill.

Very truly yours,

WARZYN ENGINEERING INC.

Steeen G. w1ttman;

Project Manager

SGW/cgj
[(WED-9-32]

cc: Jim Hemberger w/encl.
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STRESSED VEGETATION AND
LANDFILL GAS INVESTIGATION
PAGEL PIT LANDFILL
ROCKFORD, ILLINOTS
C 9078

_ Following your request, we have performed a field investigation
of specific areas both on and adjacent to the Pagel Pit Landfill. The
investigation took place on September 4,'1981, when Steve Wittmann of Warzyn
Engineering Inc., met with Jim Hemberger at the landfill site. The specific
purpose for the field investigation was to investigate an area of stunted
corn located west of the scalethouse, 3mmediate1y adjacent to the Pagel Pit
Landfill property line.

The areal extent of stunted vegetation was readily apparent in
that the healthy/stunted vegetation border was sharply delineated. Closer
1nspect1on of the 1mpacted area showed that the stunted corn was present
pr1mar11y on a small rise in topography which character1st1ca11y had
coarse gravel and cobb]es present at the surface. The surrounding soils
in the corn field did not exh1bit this character1st1c Jim Hemberger used

a shovel to d1g a shallow trench approx1mate1y 8 to 10 inches deep extending
from the healthy corn area.into the area of stunted corn. The surface
soils in this shallow trench were darker, more moist and had a very pungent
odor as the stunted vegetatton area was encountered.

To determ1ne 1f decomposition gases which are generated within

the landfill limits are the cause of the poor growth in vegetation, several

" probes were made into the subsoi] area to determine the methane concentra-

tion. The probes varied 1n'depth from 6 inches to approximately 30 inches.

A methane concentration of over 30X was detected in each of the probes.

WARZYN
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The lawn area immediately west of the scale house and adjacent to
the impacted corn fiéld was then checked for the presence of methane in the
3surface soil. No trace of methane was detected in the lawn area that was
checked.

Upon detecting the high méthane concentrations in the stunted
corn, methane concentratioﬁs were then checked in the surface soil along
the northern periphery and sideslopes of the landfill. Drawing C 9782-2,
included with this report depicts approximate locations of the general.
areas of high methane concentrations in the surface soils whi;h were de-
tected during the Octpber 4, 1981 investigation. The map iﬁdicates that-
methane has migrated northward from the refuse fill limits as far as
300 feet from the refuse fill boundaries. In most areas of high gas
concentration in the surface soiis, vegetation was either sparse or en-
»tirely-1acking. Numerous trees and shrubs east of the scale house area
appear to have been impacted by landfill gas present in the subsoils.

The area inmediaté\y surrounding the scale house was checked to
determine if methane infiltration into that building posed a problem.
Methane was not detected within the scale foundation or in the subsoils
immediately adjacent to the building.

During the surface probe investigation, another area of impacted
corn was located on the north side of Lindenwood Road, approximately
300 feet east of the Chelise hbuse. See Drawing C 9078-2 for approximate
location of that.area. '

The methane venting system inst;lied on the southeast corner of .
the landfill was then checked to determine'if it was contfnuing to
evacuate decomposition gases from the landfill. Prior to shutting off the

WARZYN
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blower, a 20% methane concentration was detected in the exhaust of the
system. After the blower was shut off for 15 minutes the methane concentra-
_ tion passively venting out of the system increased to 32%.

An inspection was made of the entire venting system, header pipes

and venting weiis with several problems being noted. Water vapor was condens-

ing within the header system faster than current maintenance practices

provide for draining it off. At every condensate drainage point, a large

bR

e,

[ N o .
T R Y A i T e

voiume of water was drained from the pipe when the valve was opened. In

k]

several cases, the volume of water contained w1th1n the header pipe may
have been sufficient to 1mpare the system S effectiveness.. In addition,
.the header pipe between Venting Well V7 and V8 was completely split apart
allowing for air to be drawn into the system, thus severely restricting

venting capability which may have been provided by Venting welis V8 and voa.

Methane concentration in permanent monitoring probe G-8 was aiso

checked and a trace was detected in the deepest probe t1p. Similar findings ,f:,_"

1

have been recorded in this monitoring probe since the 1nsta11at1on of the

venting system.
Based on the information gathered during the field investigation
and analysis of previously obtained data, several conclusions can be drawn:

1. Refuse decomposition gases are migrating north
and northeast from the northern refuse filn

boundaries.

2. Stunted corn,. visible in the field 1mmed1ate1y
west of the scale house has been impaired by
landfill decomposition gases.

3. Numerous small patches of grass and miscellaneous
trees and shrubs north of the refuse fill limits
on Rockford Blacktop property have been impacted
by refuse decomposition gases.

WARZYN
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4. A small area of corn northeast of Lindenwood
Road has been impacted by the presence of refuse
decomposition gases.

5. The methane venting system consisting of the
i origina] five venting wells and associated header
pipe appears to be controlling methane migration
from the fill limits in the southeast corner of
the landfill.

6. Venting Wells V6 through V9 are apparently not
providing adequate venting capability along the

northeastern and northern boundary of the land-
fill.

7. From the data obtained to date, it is not apparent
whether methane gas detected in the corn field
to the west of the scale house is exiting the
landfill east of the scale house and then migrat-
ing westward; or whether the gas is moving directly
northward from the entire northern refuse fill
boundary. .

The above conclusions point out a problem in defining the extent
of the present problem and the nced for additfona] information. . The fol-
Towing recommendat1ons will prov1de directlon in performing both short-

term remedial measures and long-range plann1ng to help alleviate future

problems.

- aum o GE N W o i &8 % L3 &3 ¢

1. The first and most important short term recom-
" mendation is to repair and maintain the exist-
ing methane venting system to achieve the max-

imum potential for extraction of gases from the
landfill.

2. The split in the header pipe along the

- northern extremity of the venting system
should be repaired with a flexible rub-
ber collar.

b. A maintenance program should be estab-
lished to drain the condensate from the
header pipe on a frequent basis to elim-
inate water buildup within the system.

c. A more permanent solution to draining the
valves on a periodic basis would be to
redesign the lateral hookups from the
venting wells to the header system. The
tee-connection in the header pipe should WARZYN
be repositioned so that the lateral hook- . e

PRI M e e . e
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2.

3.

4.

up is located on the bottom of the header

. pipe. The lateral should be sloped down-
ward into the venting well to allow conden-
sate to drain back into the well system
and not accumulate in the header pipe.
Some manual drainage of condensate may
still be required depending on the slope
of the system in relation to the wells.

d. It would be beneficial to install valves
on each of the wells so that part of the
system could be shut down and maximum ex-
traction could be obtained from the re-
maining wells. This would aid in deter-
mining the affectiveness of venting wells
V6 through V9 prior to initiating any ef-
fort to relocate those wells.

After the above maintenance measures are performed,
methane concentrations should again be checked in
the surface soils north and northeast of the refuse
fill boundary to determine if operating the system
at maximum efficiency in that area has an impact

on landfill gas migration.

If the maintenance procedures outlined above do

not substantially decrease the methane concentra-
tions detected in the surface soils north and
northeast of the refuse fill boundaries, alternatve
locations for Venting Wells V-6 through V-9 should
be considered. Since these wells were apparently
installed in an area of past sludge placement, they
may not be providing the venting capability neces-

. sary to create a vacuum in this area. It is not

certain at this time whether those venting wells
should be relocated within the refuse boundaries

or immediately adjacent to the refuse fill boundary
to provide maximum gas venting capability.

To better define the extent of methane migration
along the entire northern boundary of the fill
area, additional methane monitoring probes are
recommended to be installed. Information obtained
from additional probes would aid in defining
whether the landfill gas is exiting the fill area
along the entire northern boundary or whether it
is exiting north of the fill limits behind the
Chelise house and then migrating westward toward
the corn field.

WARZYN
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5. If it is determined that methane is migrating
northward from the entire northern.fill boundary,
consideration should be given to relocating the
pressure blower unit to a location near Venting
Well V-9 and extending the venting system westward
to control that lateral migration. A complete
systems analysis should be performed prior to
initiating such a relocation.so that adequate
venting capability is provided in the southeast
corner of the landfill where the blower is now
located. ' .

In summary, we have detected refuse decompOSition gases migrating
away from the refuse fill iimits in areas where the venting system has been
installed to control that migration, and in areas which vere not pianned for
in the design of the system. Since the migration of gases is impacting adja-
cent properties not owned by Rockford B]acktOp Construction Co., remediai |

measures shouid be initiated to controi that migration. The maintenance pro- .

Wl n’;'

cedures suggested for the existing venting system may produce some positive

‘»;-s: f“

results in iocations that the system was designed to control.
;;-:i/_.."'; ¢"" : o

System redeSign or expansion must be considered to controi migra- TR

" s iy " ELH ...,kl' c#"“ .)"‘- ) ' A ->

tion which is occurring north and west of the existing venting system. .If;;{‘:g-

n

system expansion is dec1ded upon the potentiai for utilization of the col- -
lected methane as a heat source.to further evaporate ieachate or for any |
other economically fea51bie alternative cou]d be considered. He would be
.pieased to meet with you at yourlconvenience to discuss the conclusions of
.this report and recommendations for remediai measures. If you have any -’
questions, please feel free to call. _ .

| Respectfuliy submitted,

WARZYN ENGINEERING INC.

teVen G. Wittmann
Project Manager

SGW/cgj o whRzvnN
[WE1-5-42]



SDMS ADMINISTRATIVE RECORD

SITE NAME PAGELS PIT
DOCID # 70626 / Page 99
DESCRIPTION |MAP
OF ITEM(S)
REASON WHY __ILLEGIBLE or X FORMAT
UNSCANNABLE OVERSIZED
DATE OF NONE
ITEM(S)
NO.OF ITEMS |1
PHASE ___X Remedial __ Removal ___ Deletion Docket
Volume _ 5 of _9
X _ Original _ Update# ___
0.U.
FRC Box# __1 Folder # 5

COMMENTS







SDMS ADMINISTRATIVE RECORD

SITE NAME PAGELS PIT
DOCID # 70626 / Page 101
DESCRIPTION | MAP
OF ITEM(S)
REASON WHY _ ILLEGIBLE or X  FORMAT
UNSCANNABLE OVERSIZED
DATE OF 11-03-1985
ITEM(S)
NO. OF ITEMS |1
PHASE _ X Remedial __ Removal __ Deletion Docket
Volume _ 5 of _9
X Original __ Update# __
0.U.
FRC Box # __1 Folder# __ 5

COMMENTS




I YPILAL & COLLELTIOW WELL

TeeHnvel 0 GIEY IvC.
ProttaITE D,

PiPE LENTH T0 EXTERD
4" AB0VE GROUND EI EVAZION

e e e e

3 e e

COMETIVE JOIL BACK-

Frer wim &8 7 over FliL
i Alows PIFE JLoPivs To .
T L ACEA OurSIne MOLE KRomS "

VARIABIF OF pTH

C

i f‘q.r l :’l S A‘ .“.—
Co L 3E cuaie YARDS oF

"AL Lime Aao BenToMITE

JLumeV fou;}zJ APPPM
- l’ : ¢

.1'_ b

-'_;2. To 3' OVER DEFPIH to
,'Br maunwo wi GRAVEL

: Dm/nnf/c PIPE wrm

. RADIALLY JTAGGERED Ve Yores
IV Rived. OF FOUR-VARIABLE
LENDTH . R <>
1 : .
! b ‘ S . 6 Jaflfe-'r'/\roc.k;uz;;:[;
47 Preogesido “CoupLine,
; N e R
! ‘ (v} O% ! S
: (ﬂ’ﬂg i '
C 10 -0 L
i L .
: ©
| |
: : SOk I B .
' i | e |
. ? ool ' ( : ]
j 0-J , L R - :
| ‘ :
] &((L’) o / (n JJLVAIVT' IQEQD:O EIVO LAP
: 2' 13" OviRk DEFTE Yo "'X’ - , ij- V,
» BE BOLNFILED WITH (+£27 1 ~— g | oo R A
1F Aol E REm AT OP50) preepr ! b L o AR
LAULER REMOVAL v *hﬂ q : ST ;
‘ N A } ' g
® , | ; RIRETE
X B D T AT S R
ExCtvATion) ONMETER A Y BRI
DRAWING - 192y o

- NJCALE

. . L At nena o LY N T




,, (

_LOIP Tk, P AELINEED )T

Leepzp ppe
jt/ e
p\@\; :

o bf/
) € v
¢’ f W' BT A rone

ErA ) ,'@ Colstirs Laq

107 ’;/ /
; o ~n A
ﬂ ,_,;J,c\z‘f' /
ty e
Y # //
: - R,
/ 1) S NN BT
_—‘;_,__,-
NoT =

LS YIS

i

2"

L8

v Féonr

L Tark: B cows van zﬁo.yk‘o
MDD pnvo DuT~

W0 FLALE™




QNIMYYT A9 ITYy
o WYL T !3]‘ har 4

270 T e ) -lad" ZW)CX.
'\
ddid 249, T~
did " *, -~ 74‘1/.';_’_’?,
N \ ]‘ l X
N
Mmeg 13, 0b 77d 4T V/4

2/, I, 7

i 4

FINVTL iT0  § ~

JdbMM:,l/

A231g uwg v sy

v—qab 740;" z

&= IW71 A,

AN DT> -
Linrey \ | Iovviy o
B JJNvT) 11”1,\

j\ Ve 137 w9

- H
i '

-~

QN7 wnnPya Ea

-T.
|
|

X IIVNTY AT P
(7354e0] 900 7 [ (]
"

KNy 2T IVITE T TTL 77

)

-~

12,2,



: 14N
2 ” ———-)'. 474
agF7 a7 w3IS 749, T/ ! }r‘.\ﬁ ovy -L"-'f

- — e b

; A -
AR - ..:.‘

."\‘\ -
~ / )
fpni;, Jtv7 . T | JP— g

.
) "(
oh W ey T—= L.

!
!
!
4

(gunogy raton % -4 79) b

Ownidy 13104 [ - 2 — | O O i )

-
e

|
]
ATI O RIS IS, LI TP N .
.—jl . 0 9N'IJ..L-'J‘ 10917g
P —, (]V EPNZ /™ 774 @

~ =y - o
INITINGT AW IS A4, T

JVI ONF 240
3 o F 5132010 wosiog

!

M oAWTd JOIf- 200 ()

¥ A ' w SL° Iy
IV 97 MaANT e INY

T X NYHL TN{Ig 0D, T W/

L3IAI0F 37 HAQ IO F¥NSHIY (v)

1 @30VIM_INTAT0p PIALILLIS 777’ Y]
o/

RELLE

TRTRTIT I VIL AT




